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Subterraneous  caverns  and  vulcanos,  if  well  confidered,  will  be  found  to  be 
wife  contrivances  of  the  Creator,  ferving  to  great  ufes  of  the  Globe,  and 
ends  of  GOD's  government.  In  all  probability,  thefe  things  may  minifler 
unto  many  fecrct,  grand  functions  and  operations  of  nature  in  the  bowels 
of  the  earth.  Dr.  Der ham's  Phyfico-Theol. 
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LECTURE 


C>«     E  A  R  T  H  Q^U  A  K  E  S. 


OU  may  jiiftly   expe£l:,   that  the    >rcat  EARTHQLfAKE> 

which  fo  lately  *  fpread  terror ^anti  threiuened  clelblat'on 

throughout  Nezu-England,  fhouJd  rake  luc  oiT  iViim  my 

ftated  courfe  of  leftures,    io  inquire  into   the  probable 

caufes  of  fo  formidable  a  phcenoraenon.    The  fubjccL  is  curious, 

and  at  prefent  engages  the  attention  of  many  perfons  ;  and  the 

difcuflion  of  it  may  help  to  extend  your  views. 

An  Earthquake,  you  all  know,  is  an  agitation  or  Iliaking  of 
fome  confiderable  part  of  the  earth,  and  that  by  natural  caufes-; 
in  contradiftinftion  to  the  fliaking  of  -x  fmall  part  of  it  by  artijl- 
cial  methods.  The  degrees  of  this  ftiaking  are  very  various  ;— ■ 
from  the  fmall  jarrings,  which  are  but  jull  perceptible,  to  thofc 
violent  fuccuffions,  which  have  altered  the  face  ol:  whole  coun- 
tries. 

*  This  great  Earthquake  happened  on  Tttefday  the  i8th  oi Novonhcr,  175;, 
about  a  quarter  after  four  in  the  morning.  There  was  another  much  fmaller 
fhock.  an  hour  and  quarter  after  this,  viz.  at  5^29'  ;  and  a  third,  on  tli^ 
Saturday  evening  following,  at  27'  after  8.  Since  the  rerJing  of  this 
k<fhire,  there  has  been  another  fmall  fhock,  viz.  on  Friday  the  19th  of  Decem- 
ber in  the  evening,  exadtly  at  10  o'clock  ;  the  flty  being  then  perfefcly  clear, 
aad  a  very  gentle  gale  at  S.  W.  It  was  preceded  by  the  peculiar  noife  of  an 
Earthquake  about  3  or  4  feconds,  and  the  jarring  laded  near  as  long  ;  cauHng 
the  v/iadow-fliutters  and  door  of  the  chamber,  in  which  I  then  was,  to  clatter, 
Thofe  of  my  family,  who  were  in  a  lower  room,  perceived  nothing  of  the  fliakc, 
though  they  heard  the  noife.  Thefe  are  the  only  fhocks  diat  I  have  been  fm- 
fible  of  ;  though  it  is  faid,  that  many  others  have  been  felt  in  the  Province  of 
Ne^-HaTn^J]?ir€,  fioce  the  firft  great  one. 
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tries.     Thefe  fliaklngs  are  for  the  moft  part  (I  believe,  always) 
prc-Ececled  or  attended  by  an  hollow  rumbling  noilc,  fomething 
like  what  is  called  heavy  thunder  ;  which  is  iifually  greater  or  lefs, 
according  to  the  degree  of  the  ihake.     NaturaliuS   have   diftin- 
guillied  earthquakes   into  two  kinds  ;  one,  when  the  motion  is 
liorizontal,  or  from  fide  to  fide  ;  the  other,  when  it  is  perpei-idi- 
cular,  or  riglit  up  and  down.     This  diitindlon  may,  for  what  I 
know,  be  juft ;  and  yet  perhaps  earthquakes   more    commonly 
confift  in  a  kind  of  undulatory  motion,  which   may  include  both 
the  others.     For  as  a  wave  of  water,  when  raifed  to  it's  greatefl 
height,  fubfides,  and  in  fubfiding  fpreads  itfelf  horizontally  ;  fb 
in  like  manner,  a  zvave  of  earth,  if  I  may  be  allowed  the    ex- 
prcfhon,  mud  in  it's  dcfcent  partake  both  of  an  horizontal  and 
perpendicular  motion  at  the  fame  tiuie.     And  for  the  iame  rea- 
fon,it  muft  have  had  both  thefe  motions  in  it's  afcent ;  but  thofc 
particles,  which  had  been  carried  forward  in  one  direction  in  the 
afcent,  will  return  in  a  contrary  direction  in  the  dcfctnt.     This 
has  been  evidently  found  to  be   the  cafe  in  the    niore  violent 
earthquakes  ;  and  probably  the  rcafon  why  it  has  not  been  uni- 
verfally  found  fo,  was,  the  difficulty  of  diliinguifliing  thefe  two 
motions  from  one  another,  when   each  of  them  has   been  but 
fmall.     Though  the  ancient  E.gyptia?n  and  ChaLhans.  are  faid 
To  have  been  able  to  foretell  earthquakes,  yet  it  is  very  certain, 
from  all  the  accounts  we  have,  that  thefe  agitations  of  the  earth 
do  no  where  obferve  any  order  or  regulai-  period  in  their  returns  ; 
but  at  fomctimes,  recur  more  frequently  ;  at  others,  after  longer 
inter miffions.     If  therefore  they   pretended  to  I'bretcil  them  at 
all,  they  mud  have  done  it,   not  from  any  knowledge  they  had 
of  their  nature  and  caufes  ;  but  only  by  the  vain  arts  of  judicial 
aftix^logy  ; — a  kind  of  learning,  it  feems,  which,   futile  as  it  is, 
was  held  in  high  repute  among  them.     No  countries,  of  which 
we  have  any  knowledge,  are  exempt  from  thefe  agitations ;  but 
fome  are  more  fubje£l:  to  them  than  others  ;  and  it  is  obfervable, 
that  thofe  whicl/ abound    mod  with  combudible  minerals,  as 
foihie  coals,  fulphur,  nitre,  &c.  are   the  mod  expofed  to  them. 
Many  of  thefe  countries,  too,  have  certain  mountains  called  vid- 
canos,  which  are  aimed  perpetually  burning,  and  dirowing  out 

fire. 
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£re,  and  finoke,  and  afhes  ;  their  entrails  probably  confifiing 
chiefly  of  fuch  fort  of  minerals.  It  is  ob ferved,  however,  that 
about  the  time  of  an  earthquake  in  thofe  places,  thefc  vulcanos 
rage  more  furioully,  proje(fting  Hones  and  cinders  to  a  great 
height  in  the  air  ;  and  pouring  out  whole  rivers  of  liquid  fire, 
which  carry  fuch  a  deviflation ,  wherever  they  run,  as  no  human 
art  can  either  prevent  or  repair.  Several  luch  there  are  in  the 
Molucca  iflands  in  tlie  Eufi-Indles,  alntolt  under  die  cquinotTi- 
al ;  and  Iceland,  under  the  polar  circle,  has  four  or  live,  befides 
the  noted  Hecla.  Vefuvto  near  Naples  is  very  rcmarkabie  ;  but 
there  is  none  more  famous  than  that  in  Sicily,  now  known  therci 
by  the  nam^e  of  Nlonte  Gibello,  as  it  was  fornicrly  by  diat  of 
W.tna  ;  whofe  eruptions  Virgil  has  defcribcd  in  fo  piclurefquc 
a  manner,  that  I  cannot  forbear  repeating  a  few  lines  from  \va\\. 

-Horrificis  juxta  tonat  iEtna  ruinls 


Interdumque  atram  prorumpic  ad  cethera  nubeni, 
Turbine  fumantem  piceo  et  candente  favilla  ; 
Attollitque  globos  tlammarum,  et  fidera  Iambic. 
Interdum  fcopulos  avulfaque  vifcera  montis 
Erigit  erudans,  liquefaftaque    faxa  fub  auras 
Cum  gemitu  glomerat,  fundoque  exceftuat  imo. 

^neid.  III.  571.  feqq. 

This  defcription  ''ofthefe  phcenomena  is  perhaps  not  exceeded 
by  any  extant  ;  except  by  thofe  parages  in  the  holy  fcriptures 
vt'hich  afcribe  thefe  effefts,  as    true  philofophy   does  all   thofe 

which 

•»  For  the  fake  of  Englifh  readers,  Dr.  Trapp's  tranllation  of  this  [afll.ge 
is   here  infer  ted. 

'  lEtna  thunders  nigh 

*  In   dreadful  ruins.      VVidi    a   whirlwind's  force 

*  Sometimes  it  throws  to  heav'n  a  pitchy   cloud, 

*  Redden'd  with  cinders,   and    nvolv'd  in   fmoke  ; 

*  And  tofles  balls  of  flame,    and  licks  the  ftars. 

*  Sometimes  with  loud  explofion  high  it   hurls 

*  Vaft  rocks,   and  entrails  from  the  mountain  torn  ; 

*  With  roaring  noifc  flings  molten  ftones  in  air,. 

f  And  boils,  and  bellows,  frgni  it's  loweft  caves. 


( 
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which  we  call  natural  effe^l?,   to  the  agency  of  GOD.     It  is 
'^¥.,    '  who  rerjiovcth  the  mountains,  and  they  know  not ;    who 

•  ovcrturneth  them  in  his  anger  ;  who  fhaketh  the  earth  out  of 

*  her  place,  and  the  pillars  thereof  tremble.'  '  He  looketh  on 
'  the  earth,  and  it  trembleth  ;  He  toucheth  the  hills,  and  they 
'  fmoke.'  '  The  pillars  of  heaven  tremble,  ai.d  are  aftonifhed 
'  at  His  reproof.  '  Nothing  can  equal  the  fublimity,  the  gran- 
deur of  thefe images.     But  to  proceed. 

That  the  earth  has  been,  in  all  ages,  and  in  moft  parts  of  it, 
fubjeft  to  thefe  agitations,  hiftory  affords  us  but  too  many  proofs. 
It  is  not,  however,  my  defign  to  enter  into  a  detail  of  the  difinal 
events  of  this  fort,  left  upon  record.  I  Ihall  only  extract  from 
authentic  accounts  a  few  of  the  moil  ftriking  particulars,  in  order 
to  give  you  fomeidea  of  the  dire  effects,  which  fuch  convulfions 
of  the  earth   are  capable  of  producing. 

Imagine  then  the  earth  trembling  with  a  huge  thundering 
noife,  or  heaving  and  fwelling  like  a  rolling  fea  : — now  gaping 
in  chaiius  of  various  fizes,  and  then  immediately  clofmg  again  ; 
cither  fwallowing  up  the  unliappy  perfons  who  chanced  to  be 
over  them,  or  cruiliing  them  to  deatli  by  the  middle: — from 
fome,  fpouting  up  prodigious  quantities  of  water  to  a  vafl  height, 
or  belching  out  hot,  offenfive  and  fuifocating  exhalations  ; 
while  others  are  llreaming  with  torrents  of  melted  minerals  : 
— fome  houfes  moving  put  of  their  places  ;  others  cracking  and 
tumbling  into  heaps  of  rubbifli  ;•  and- others  again,  '  not  Larely 
by  whole  (ireets,  but  by  whole  cities  at  a  time,  finking  down- 
right to  a  great  depth  in  the  earth,  or  under  water  :— on  the 
fliore,  the  lea  rearing  and  rifing  in  billows  ;  or  elfe  retiring  to  a 
great  diilance  from  the  land,  and  then  violently  returning  like  a 
flood  to  overwhelm  it ;  vellcls  driven  from  their  anch'brsf^  v>foriie 
overfet  and  loft,  others  thrown-  up  on  the  land  : — in-'bii'^  pl"ftte|- 
vaft  rocks  flung  down  from  mountains,  and  choking  up  pyers, 
which,  being  then  forced  to  6nd  themfelves  new  chanels,; .  Jweep 
away  fuch  trees,  houfes,  &C;  ashad'  -efcaped  the  fury  .Qf  the 
iliock  ;  in  another,  mountains  themfelye^'{i;iking  in  a  iTi6t-hent, 
and  their  places  poffefsM  .t)y  pools  of -water,  J^-foiite  'people  'run- 
ning about  pale,  with  fear,  trembling  for  the  event,  and  igngrant 

wlijther 
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whither  to  %  for  iliclter  ;  others  thrown  with  ^•iolencc  down 
oil  the  ground,  not  being  able  to  keep  on  their  feet ;  and  others 
ilirieking  or  groaning  in  the  agonies  of  death  : — even  the  brute 
creation  manlfelling  all  the  ligns  of  condcrnation  and  afloniili- 
^ncnt  : — Imagine  thefe  things  to  yourfelves,  and  you  will  then 
have  a  view,  though  but  an  imperfeft  one,  of  fome  of  thofe 
images  of  horror  and  delblation,  which  accompany  the  more  vi- 
olent earthquakes. 

But  1  will  dv/cU  no  longer  on  thefe  tragical  fcenes.  Thofc  of  you, 
who  are  deiirous  of  farther  information,  may  meet  with  it  in  the 
Phik)lbphical  Tranfa6tions  ; "  particularly  in  the  accounts  of  thofc 
jiorrible  earthquakes,  which  almolt  defolated  the  illands  of  Ja- 
ma'ica  and  Sicily,  63  years  ago  ;  in  the  latter  of  which  it  was 
computed,  that  about  lo,ooo  perfons  periflied  ;  vviiich  was  very 
jicar  one  quarter  of  the  whole  number  of  inhabitants.  To  re- 
lieve you  and  my  felf  under  llich  melancholy  prorj>ecl:s,  I  will 
turn  my  thoughts  to  the  theory  of  thefe  moil  formidable  phceno- 
niena,  as  foon  as  I  have  rnade  two  or  three  obfervations  on  the 
earthquakes  we  lately  felt. 

GOD  be  thanked,  all  earthquakes  are  not  formidable  in  fb 
high  a  decree.  Thofe  of  New-Enn-land,  in  particular,  which 
have  indeed  greatly  and  juflly  nlarm'd  the  inhabitants,  have  never 
dedroyed  them.  For  tho'  this  country,  we  know,  has  been 
vKited  with  earthquakes  from  it's  firll  fettlement  by  lacEngltJ/j  ; 
yet,  fo  far  as  my  inforn^ation  reaches,  not  a  lingle  life  has  been 
loft  by  any  of  them  ;  and  perhaps  never  (o  much  damage  done 
to  our  buildings  as  by  the  laft  great  fnock  :  Aa  to  which  I 
would  obferve, 

Fir  ft,  Thar  if  certainly  began  with  an  undulation  of  the  earth, 
as  I  have  been  aiHired  by  ibme  who  were  then  awake  •  tho'  I 
think  it  would  not  have  been  eafily  concluded  from  the  elfe£ls, 
that  the  earth  had  had  any  other  than  an  horizontal  motion  ; 
thofe  effefe  which  were  generally  taken  notice  of,  being  chiefly, 
if  not  only,  fuch,  as  a  perpendicular  motion  Vv'ould  not,  but  an 
horizontal  one  would,  have  produced.  Such,  for  inftance,  were 
the  dafliing  of  liquors  over  the  fides  of  open  veffels  ;  the  over- 

B  fetting 

'  Jjywthorp's  Abridgement,  Vol.  II.  p.  400 — 419. 
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fettingmnny  things  In  honfes  ;  and  the  throwing  of  bricks  from 
off  the  tops  of  chimnies  to  fome  diftance.  In  order  to  efllmate 
the  velocity  with  which  fome  were  thrown  from  my  chimney, 
I  mealured  the  greatefl  diftance  on  the  ground  to  which  any  of 
them  had  reach'd,  and  found  it  to  be  30  {^0:1 ;  and  the  height 
of  the  chimney  from  which  they  fell  was  32  feet.  Now  bodies 
fall  thro'  16  feet  nearly  in  one  fecond  of  time  ;  and  the  timeS;, 
in  which  they  fall  thro'  other  heights,  are  in  the  fubdupli- 
cate  ratio  of  thofe  heights.  From  whence  it  follows,  that 
the  velocity,  wherewith  diofe  bricks  were  thrown  off,  was 
that  of  above  2  i  feet  in  i"  of  time.  For  the  fiibclupiicate  ratio 
of  32  to  16  is  the  fame  as  the  fimnle  ratio  of  30  to  a  little  more 
than  2  1.  It  will  be  impoffible,  I  believe,  ever  to  determine 
with  exa£i:nefs  the  real  fpaces  thro'  which  any  of  our  buildings 
vibrated,  in  this  reciprocating  motion  of  the  earth.  It  may  be 
obfervVl,  however,  that  the  ihorter  thefe  vibradons  are  fuppofed 
to  have  been,  the  quicker  or  more  freq^uent  they  muff  have 
been  ;  the  number  of  them  in  a  given  time  being  reciprocally 'as 
the  length  of  each.  Thus,  for  example,  if  each  vibration  had 
been  of  one  foot  in  length,  then  there  were  2  i  of  them  in  i ""  oF 
time  ;  but  if  each  were  of  6  inches,  then  there  were  42  of  them 
in  a  fecond  ;  and  fo  on.  Poffibly,  fome  of  thefe  reciprocations 
might  be  as  quick  as  thofe  of  a  mufical  chord. 

But  it  is  not  to  be  doubted,  that  the^  velocity,  wherewith  our 
buildings  were  agitated,  was  different  in  different  places.  It 
was  different  alfo,  as  I  apprehend,  at  different  heights.  This  I 
coUeft  from  the  obfervation,  that  a  key,  which  was- thrown  of!":^ 
flielf  in  my  houfe,  was  not  thrown  fo  far,  in  proportion  to  the 
height  thro'  which  it  fell,  aS'  die  bricks  wer-6'  from  the  top'  of 
the  chimney.  Hence  it  appears,  that  our  buildings  were  rocked 
with  a  kind  of  angular  modon,  like  that  of  a  cradle  ;  the  upper 
parts  of  them  moving  fwifter,  or  thro'  greater  fpaces  in  the  fame 
time,  than  the  lower.  ^  This  perfe6tly  agrees  with  the  idea  of  an 

undtilatory 

d  That  the  vibrations   of  our  buildings,    and   efpecially  of   the  higher  parts 

of  them,  were  in  fad  extremely  fwift,  appears  from  fome  etfeds,  which  had 

not  come  to  my  knowledge,  when   I   wrote  the  above  paragraphs.     '  The 

*  burfting  of  a  dirtiller's  cillern,  by  the  agitation  of  tlie  Xxo^or  in  it ;  and  the 

•  breaking 
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undulatory  motion  of  the  earth  ;  as  you.  may  clearly  conceive  by 
turning  your  thoughts  to  the  cafe  of  a  veflel  floating  at  reft  upon 
ftnanant  water,  and  then  fucLcienlv  agitated  by  a  great  wave 
rolling  under  it.  In  the  motion  of  afccnt,  the  maft  of  the  veflel 
would  be  thrown  forward,  in  the  fame  dircftionas  the  v/avc  was 
moving  ;  and  in  the  motion  of  defcent,  backward,  or  in  the  con- 
trary direftion  ;  and  in  both  thcfe  cafes,  the  top  of  the  mafl 
would  move  thro'  greater  fpaces  than  the  bottom.  As 

'  breaking  ofF  the  fpindle  of  the  var.e  on  Faneuil-hall,  in  BoRoh,'  are  argu- 
ments ot  it.      Tliis  fpindle,   if  I  ?.m  rightly  informed,   was   a  pine   ftick,  of 
about  5  inches  in  diameter,  at  the  place  where  it  was  fnap't  off  ;  and  lo  feet 
in  height  ;  and  the  weight  of  the  vane  on  the  top  of  it  was  about  30  pounds. 
But  nothing  more  itrongly  infers   the  cxcefHve  fwiftnefs  of  thefc  vibrations, 
tha.n  the  bending  of  the  wind-vanes  on  fome  high  itecples.     One  at  Bojion 
was  bent  at  it's  fpindle  3  or  4  points  of  the  compafs  ;  and  another  at  Spring- 
field, diftant  about  80  miles  in  a  right  line  wedcrly  from  BoJIon,  was  bent  to 
.1  right  angle  ;  as  I  was  aflured    by  an   eyc-witncfs.     This  effed  feems  to 
be  owing  to  a  fmart  (hock  upon  thefe  fplndles,  in  a  iiirection  perpendicular 
TO  that  in  which  the  vanes  happened  to  ftand  ;  which  in  an  inftant  gave  them 
■a  very  great  velocity.     The  motion  irom  below  being   given    in    the  firft . 
place  to  the  fpindles,  they  were  jerk'd  forward  fo  fwiftly,  that  there  was  not , 
time  to  have  it  communicated  to  the  extreme  parts  of  tlie    vanes  ;     which 
therefore  were  left  beliind,  and  remain'd  in  their  former   places.     This  may 
be  illuiirated  by  the  following  infrance.     '  "vVhen  a    dooF   is  hrJf  open,  r.nd 
'  moving  very  freely  or.  it's  hinges  ;  if  a  piitol  be  fired    agsinlt   it,  the  ball  • 
*  will  go  through  t\\it  door,  v/ithout  raoying  it  out. of  it's  place  :  becaufe  the 
'  motion  of  the  ball  is  commuricated  hut  to, a  few  parts  of  the  door  ;  '  viz. 
only  thofe  which  the  ball  drives  before  it.     Dr.  Des  aguliers's    Experi- 
mental Philofophy,  Vol.  I.  p.   419.      The  refiftence    of  the  air  might  alfo 
contribute  to  this  efFeil:.      The  refiftence,  which  a  fluid  makes  to  the  motion 
or  bodies  in  it,  is,  cceteris  pafibut,  as    tjie  fquare.pf  thcjir  velocity.      V\^hea    • 
the  motion,  then,  is  not  vier.y  fwift,  afiuid  affords    a  jpr^vi^y  Civfy.palTage  to 
bodies   moving  in  it  ;  but  wiien    the  motion  is  fo   fwift,"  that    there  is    not 
time  for  the  particles  of  the  fluid  to  give  way,  and  riiake  .room  for  the  mo- 
ving body,  in  this  cafe  a  fluid  will  rcfifl:  as  much  as  a  folid.     An  '  inftance 
of  this  we  have  in  the  book  now  cited,  p.  420.  '  A  raufl^et  being  fired  againfl: 
'  v/ater,  the  bullet  was  beaten  to  pieces  upon  the   furface  of  the  Vv'iiter.  ' 
And  thus  in   the    prefent  cafe,      the    velocity,  actenrpted  to  be   given  by 
thofe  fpindles  to  their  vanes,  i'nay.be  fuppofed  fo  vaffly  great,    that  the  air 
might  refifl  their  motion,  in  the   manner  of  a  -firm,  immoveable  obft^.cle  ; 
which  refiftence  therefore  v/onldbe  equivalent  to  the  ftroke  of  an  hard  body 
againft  them.     In  either  \vA.y  of  accounting  for  this  eitcifi:,  it   is    vifible,  tliat 
the  velocity,  wherewith  the  tops  of  thofe  fteeples  vibrated,    muft  have  beefl 
extremely  great. 
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As  it  is  certain,  that  in  the  great  ihock,  the  earth  had  an  hori- 
zontal motion  ;  fo  it  appears  with  the  mofl  fenfible  evidence  ta 
me,  that  in  the  iliock  we  felt  the  Saturday  evening  following,  at 
27'  after  8,  there  was  a  perpendicular  motion  of  the  earth.  I 
was  then  fitting  on  a  brick  hearth,  and  felt  the  motion  of  the 
biicks  diftinftly  under  my  feet.  It  was  not  a  motion  of  the 
whole  hearth  together,  either  from  iide  to  fide,  or  up  and  down  ; 
but  of  each  brick  feparately  by  itfelf  Now  as  the  bricks  were 
contiguous,  the  only  motion,  which  could  be  communicated  to- 
them  feparately,  was  in  a  perpendicular  direction  ;  and  the  fen- 
iation  excited  in  me  was  cxacTtly  the  fame,  as  if  fbme  fmall  fo- 
lid  body,  by  moving  along  under  the  hearth,,  had  raiied  up  the 
bricks  iuccelTiveiy,  which  immediately  fettled  down  again. 
The  motion  of  the  earth  in  this  inllance  plainly  appeared  undii- 
latory  to  me  ]  and  this  fliock,  I  apprehend,  was  occafioned  by 
one  fmall  zi^'ave  of  earth  rolling  along,  but  not  v/idi  a  very 
fwift  motion.  For  the  velocity  of  it's  progre(s  was  conliclerably 
leis  than  that  of  found,,  which  moves  about  i  g^  miles  in  a  mi- 
nute ;  as  appeared  from  hence,  that  the  roar  of  this  eaithc]uai<.e 
might  te  heard  at  leafl:  half  a  minute  before  the  iliake  wa^  felt. 
Which  alfb  argues,  that  the  iliock  began  at  fome  confiderable 
diftsnce  from  this  place.  The  fame  remarks  may  be  applied  to 
the  great  fhock;  only  this  began  with  two  at  lead,  if  not  three 
w^^'d'J,  of  much  greater  breadth  and  height.  The  latter  part  of 
this  fliock  was  tremulous^  confifting  chiefly  in  vibrations  which 
fucceeded  one  another  with  extreme  quicknefs  ;  and,  as  I  take 
it,  was  owing  to  the  efforts  of  the  earth  to  recover  the  po!ition,out 
of  which  it  had  been  violently  thruft:,  during  the  undulatory  mo- 
tion :  Much  in  the  fame  mann^-,  as  the  reciprocations  of  a  mu- 
fical  chord  are  occafioned  by  it's  endeavours  to  rellore  it  felf  to 
that  fituation,  which  it  had  before  it  was  ilruck.  As  fbon  as  the 
flroke,  which  bent  it,  ceafes,  the  chord  does  not  barely  regain 
it's  reftilinear  figure,  but  bends  itfelf  almofl  as  far  the  contrary 
way;  and  thus  continues  bending  and  unbending  itfelf  with  great 
quicknefs,  till  it*s  motion  is  gradually  deftroyed,  and  at  length 
it  fettles  into  a  flate  of  reft.      Both  thefe   Alecks,  then,   feem 

evidently 
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evidently  to  have  been  of  the  iindulatory  kind  ;    and  to  have  dif- 
fered in  degree  only.  "  I  would  obferve 

Secondly,  that  the  duration  of  the  great  Hioclc  was  longer  than 
has  been  nfually  obfervcd.  If  my  memory  fails  me  not,  even 
thofe  earthquakes,  which  have  brouglit  on  the  moft  amazing  ca- 
taftrophes,  have  commonly  done  their  execution  in  one  or  two 
minutes ;  whereas  this  ihock  with  us  laflcd  at  Icaft  four  ;  tak- 
ing in  the  whole  of  the  time,  from  the  firfl  agitation  of  the  earth, 
till  it  was  become  perfectly  quiet  ;  though  the  violer.ce  of  the 
fhock  did  not  lad  above  half  {o  long.  This  I  am  alfured  of, 
partly  from  the  obfcrvations  of  fbme  Gentlemen,  who  were 
lip,  and  looked  on  rheir  v/atches,  when  it  began  and' ended  ;  and 
partly  from  my  own,  which  were  as  follows.  The  preceding 
noon,  I  had  adiulled  both  my  clock  and  watch,  by  a  meridian 
line;  and  th,e  fol  lowing  noon  I  found  that  the  watch  hsd  Iccpt 
time  cxaclily.  Being  aw.aked  by  the  earthquake,  I  lay  till  the 
violence  of  it  fccmcd  to  be  over,  for  the  fecond  time  ;  for  it  had 
a  little  abated  before,  as  if  it  were  going  off,  and  then  inilantlv 
began  again  with  rcdoublctl  fury.  Till  then  I  fcrbore  to  riie, 
becaufe  th.e  agitation  was  fo  ve'iement,  that  I  concluded  it  would 
be  very  difficult,  if  not  impracficable,  to  go  froni  the  bed  to  the 
chimney,  without  being  thrown  down  ;  and  therefore  thought 
it  beil  not  to  attempt  it.  The  fpace  of  time,  in  which  I  lay 
awake,  I  cannot  think  to  be  much,if  any  thing,  lefsthan  2'.  This 
was  the  conjecture  I  formed  at  that  time  ;  though  ir  being  but 
conjefture,  I  would  not  lay  very  great  flrefs  upon  it,  were  it 
not  fupported  by  concurring  obfervations.  On  the  fecond  a- 
batement  I  rofe,  and  lighting  a  candle,  looked  on  my  watch,  and 

found 
*  I  take  the  laft  fhock,  on  the  19th  o(  December, to  have  been  ?\{oundulatory. 
For  it's  being  more  fenfible  above  ftairs  than  belov/,  as  was  obfervcd  inNote  ", 
is  an  indication, that  the  motion  of  the  houfe  v/as  of  the  rocking  kind,and  this 
implies  undulation  in  the  earth. 
It  may  not  be  amifs  to  obferve  here,  that  thefe  undulations  of  the  earth  are 
rot  to  be  fuppofed  to  follov\^  one  another  in  fo  orderly  a  manner,  as  the 
waves  of  the  ocean  often  do  :  nor  that  they  all  move  forward  exadlly  in 
one  diredlion.  They  rather  refemble  the  agitations  of  a  tumbling  fea,  whofe 
furges  rife  and  fall  irregularly,  and  follow  different  courfes  in  different  pla- 
ces ;  and  in  the  fame  place  too,  at  different  inftants  of  time.  This  appears 
from  that  remarkable  cffed,  of  fome  chimnics  being  partly  turned  round. 
One  of  mine  looked  as  if  it  had  been  twiited,  quite  down  to  the  roof. 
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fojLind  it  to  be  15'  after  4.  ITlie  Hiock  then  was  not  quite  ovei:, 
but  the  windows  continued  rattling  for  about  a  minute  longer,  as 
near  as  I  can  remember  ;  for  the  fliock  went  off  very  gradually. 
As  fbon  as  I  had  looked  on  the  watch,  I  went  directly  to  the 
clock,  Vv'hich  was  in  another  chamber,  that  I  might  fee  whether 
that  agreed  with  the  waich;  £ind  found  that  it  was  fiop'd  at  4^ 
11'  55".  It's  topping,  however,  was  not,  immediately,  owing 
to  the  violence  of  the  fliock,  though  fevcral  clocks,  and  watches 
too,  at  Bofton  are  faid  to  have  been  flop'd  by  it  ;  but  to  the  fol- 
lowing accident.  Having  fbmc  time  before  ufed  a  pretty  long 
glafs  tube,  in  a  particular  experiment,  I  had  ffiut  it  up  in  the 
clockrcafe  for  fecurity ;  and  this  tube,  being  overthrown  by  the 
earthquake,  lodged  againft  the  pendulum,  and  fiop'd  it's  motion. 
By  this  accident,  the  beginning  of  the  earthquake,  I  conceive,  is 
determined  with  all  die  exaclnefs  that  can  be  defircd  ;  for,  fo 
far  as  I  can  learn,  the  firft  iliake  was  violent  enoudi  to  overfet 
{o  tall,  {lender  a  body,  and  ftanding  in  a  pofiuon  fo  near  a  per- 
pendicular, as  that  tube  •,  and  it  was  imipolTible  for  the  pendulum 
to-make  one  oicillation,  after  the  tube  had  ilruck  againft  it. 
Now  from  the  time  when  the  clock  ftop'd,  to  my  looking  on  the 
watch,  it  was  about  ^'4  ;  ^nd  the  jarring  was  not  quite  over,  till 
about  a  minute  afrer  this :  So  that  I  tlunk  I  fpeak  within  bounds, 
when  I  (ay,  that  this  fliock  with  us  lafted  at  leaft  4',  In  other 
places,  it's  duratipn  might  .poffibly  be  difierent.     I  obferve 

Thirdly,  as  to  the  coiirfe  of  this  earthquake,  that  ic  feems  to 
have  been  nearly  ./r^.v;  N.  Jf^.  to  S.  E.  I  was  informed  a  few 
minutes  after  .the  fliock,  by  a  perfon  who  was  upon  the  canmon 
in  this  town  at  the  5iaie,that  the  noife  began  about  the  N.  Wjand 
came  on  from  thence,and  pafs'd  away  toward  the  S.E  ;  and  other 
accounts,  wliich  I  have  fmce  met  with,  agree  with  this.  Thofe 
who  were  in  fuch  clear,  open  places  could  make  the  beft  judge- 
ment in  this  matter  ;  for  fuch  as  were  v;ithin  doors,  or  furround- 
ed  with  buildings,  might  eafily  be  mifled  by  the  various  reflecti- 
ons of  the  found.  I  am  induced  to  give  the  greater  credit  to 
this  iriformation,  by  what  I  obfervqd  ray  felf.  For  ilae  key  be- 
fore, fpokeii  of,  as  tb'own  from  off  a  flielf  in  my  hcufe,  was 
fouHd  at  a  place-  on  the  floor,  v/hich  bore  very  near  N.  W.  of 

the 
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tlie'i^Iacc  from  which  it  fell  ;  though  the  fituation  of  it  before 
it's  fall  was  fuch,  that  it  might  have  been  thrown  in  feveral  other 
directions  as  well  as  that,  had  the  courfe  of  the  earthquake  been 
different.  ^  Let 

»*  An  account  which  we  have  lately   received  from   th^-^(?/?-A?t//V/  agrees  veiy 

well  with  the  fupporition,that  our  earthquake  prbet'eded  from  hence  foutheaft- 

Avard.     Tlie  account  is,  '  that  on  the  i8th  of  AWc'w/'tfr,  about  tv/o o'clock 

.'  in  the  afternoon,   the  fea  withdrew  from  th6  harbour  of  St.  Martin  %,  leav- 

*  ing  the  vefTels  dry,  and  lifli  on  the  banks,  wliere  there  us'd  to  be  3  or  4 
'  fathom  water  ;  and  continued  out  a  confiderable  time,  fo'tha-t  the  people 
'  retired  to  the  high  land,  fearing  the  confd<^uencc'"of  it's-ret-u-rh-;  aftd  v/licn 

*  it  came  in,  it  arofe  6  feet  higher  than    ufual,  fo'  as  to   overil<;v/   the  lo^w 

*  lands.  There  was  no  fhock  felt  at  the  abovfc  tini>.'  As  this- extraor- 
dinary motion  of  the  fca  happened  about  9  hcfurs  after  we  had  the'  greiit 
fliocki  it  feems  very  likely  to  have  been'  occafioned  by  the  fame  cbnvul'fion  of 
the  earth.  Now  if  this  earthquake  went  off  foutheallward  into  tlie  .■■Itfantic^'it 
would  pals  confiderably  to  the  eaftward  of  St.  Alarlin'?,  ',  and  it  is  plain 
that,  in  fafb,  it  did  not  re.ich  that  ifland,  there  being  no  fnosk  felt-  there. 
The  motion  of  the  fea,  then,  was  owing  to  a  great  agitation  railed  at  a  con- 
fiderable diftance,  in  fome  part  or  other  of  tlie  ocean,  where  the  earthquake 
paiTcd  ;  and  from  thence  propagated  to  that  ifland.    Nor  is  the  length  of  tirrte 

.greater  than  what  feems  to  be  neceffary  for  this  purpofe.  The  earthquake 
itfelf.at  the  rate  it  moved  widi  us, would  be  fome  Irours  in  going  frOm  hence  to 
the  latitude  o£  St. Martins.  For  it  has  b:en  already  obferved,  that  it's  pro- 
grefs  was  (lower  than  that  of  found  ;  and  found  v/ould  be  about  two  hours 
and  a  quarter  in  moving  to  fuch  a  ditbmce.  The  rell  of  the '  ^'^  niight 
well  be  fpent  in  conveying  tbis  motion  exeitecF  in  the  AVat^r,  from  the 
place  where  it  was  excited,  to  St.  Martin's  ;  for  thef  waves  raifed  hereby 
cannot  be  fuppofed  to  have  moved  with   near  the   velocity  of  found. 

It'is  to  be  regretted,  that  we  have  had  no  good  accounts  of  the  time,  when  the 
earthquake  happened  at  different  places  on  the  continent,  whofe  longitudes 
and  latitudes  are  known  ;  which  might  have  enabkd  us  to  foi-m  k  more'  exad: 
judgement  of  this  matter. 

A  very  ingenious  Gentleman  having  given  it  aS  his  opinion,  '  that  the  earth- 
'  quake  feems  to  have  come  fronl  theS.-V/,'  I  think  my  felf  obliged  to 
confider  what  he  has  offered  upon  this  point;     His   words   are,  '  Mofl  ac- 

*  counts  we  have  from  the  S.  VV.  make  the  fliock  confiderably  fooner  there, 
«  than  we  had  it  here,  and  than  it  was  felt  to  the  N.  E.  of  us  ;  fo  much 
'  fooner,  that  the  difference  of  longitude  will  fcarce  help  us  at  all  in  account- 

*  ing  for  it:'  In  which,  as  I  hurribly  conceive,  there  h'z'  miftake. 
For,  allowing  the  difference  of  longitude,  theexpreffions  ufed  in  the  actiotfnts 
from  the  S.  W.  are  precifely  fuch  as  might  be  expefted,  in  cafe  the  catth- 
quak€  was  fek  thereat  the  fame  inft^nt  that  it  Was  here;  I  fuppofe  it  is  fuffici- 

ently 
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liaving  ir.ad^  the  obfervatlons  propos'd,   let  us  now  attempt 

lo 

cntly  evident  from  wliat  has  been  faid  above,  that  the  earthquake  began  with 
us  at  1 1'-^-  after  4,  within  a  very  few  feconds  of  time.  Now  our  meridian 
is  to  the  E.  of  Nnv-Haven  about  8'i  ; — of  Nenv-Tork,  about  12'i  ;  and 
o'i,  Philadelphia,  about  17' 4.  Confequently,  when  it  was  i  I'i  after  4 
v/ith  05,  it  was  3'  after  4  at  Nevj-Haven  ;  and  it  wanted  a  minute  of  4  at 
Nexo-Tork.  Now  the  accounts  from  both  thofe  places  are,  that  they  had 
the  earthquake  about  four  o'clock.  Again  ;  at  this  fame  moment  of  time, 
it  wanted  6'  of  4  at  Philadelphia  ;  and  theiraccount  is,  that  the  earthquake 
happened  betvjeen  three  and  four  o'clock. 

I  do  not  remember  any  account  of  the  time,  from  the  "N.  E  ;  unlefs  that 
from  the  veflelon  xht Atlantic,  70  leagues  E.  of  Cape- Anne,  may  be  reckon- 
ed for  one.  The  people  on  board  this  veflel  are  faid  to  have  felt  the  fliock 
?X  half  pajl  four.  Now  70  leagues  on  tbc  parallel  of  fii/f-y-//;;;^?  make 
the  difference  of  meridians  to  be  19'.  So  that  when  it  was  11'  after  4 
with  us,  it  was  exadly  half  paft  fur  -ax.  that  veflel. 

Thus,  all  thefe  accounts  agree  perfeiffly  with  the  fjppofition, that  the  earth- 
quake was  felt  at  the  fanac  time  in  thefe  fevcral  places.  But  I  am  far  from 
affirming,  that  it  really  was  fo.  I  am  indeed  inclined  to  think,  that  there 
was  no  great  difference  in  the  time  of  it's  being  felt  here,  and  in  the  places 
to  the  S.  W.  For  it  feems  mod  likely,  that  it  reached  at  the  fame  time  to 
all  placei  which  lay  in  a  line  perpendicular  to  it's  courfe.  So  that  if  it 
came  from  about  the  N.  W,  as  I  believe  it  did,  I  ihould  think,  that  all  the 
places  beforementioned,  Bojloii,  Neiv-Haven,  Nenv-Tork,  and  Philadelphia, 
which  bear  almoff  S.  \V.  and  N.  E.  from  eacli  other,  mull:  have  felt  it  nearly 
at  the  fame  time.  I  was  careful  to  note  the  time,  when  we  had  it,  as  ex- 
aflly  as  I  could  ;  in  hopes  that,  by  comparing  it  with  the  like  accounts  from 
diilant  places,  we  might  be  able  to  judge,  both  of  the  courfe  of  the  earth- 
quake, and  the  velocity  of  it's  progrefs.  But  all  the  accounts  of  the  time, 
which  I  have  yet  feen,  are  fo  very  lax,  that  no  juft  conclufions  can  be  drawn 
from  them,  with  refped  to  cither  of  thefe  points.  To  eftablifh  any  thing  of 
this  fort,  the  minutes  at  lead:,  if  not  the  feconds,  flioulJ   be  made  certain. 

It  is  v/orthy  of  remark,  that  two,  of  the  five  great  earthquakes  which  wc 

have  had,  have  gone  nearly  in  the  fame  track,   as    this  lafi:  did.     The  firfl 

of  all,  which  was  on /z^w  2.    1638.  is    faid    by   the  Hiflorian,  to'  come 

from  the  northward,  and  pafs  foutlrvvard.'     By  the    defcription    given  of  it, 

it  was  very  much  like  our  late  earthquake,  only  not  quite  fo  violent.      '  The 

^  noife  and  fhakes  of  the  earthquake,  Oitoher  29.  1727.  feem'd,'  it  is  faid, 

\*  to  come  from  the  north  weihvard,  and  to  go  off  foutheaflerly  ;  and  fo  the 

'  houfes  feemed  to  reel.  '     As  to  the  great  earthquakes  of  1658  and  1663, 

we   have  no  account  of  the  courfe  which  they  went  in.     But  from  the  other 

three,  it  may  be  reafonably  conjedured,  that  the  centre,   or  place  in  which 

our  earthquakes  originate,   lies  in  fome   part  of  Canada  ;     or  perhaps  be- 

yond  it.  _   ^ii^C    ii^i^niK  .^.f^fC^t^f'^f^,  H^^ 
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to  triice  out   the    caufes  of    thefe  great  pba^nomcna.  ' 

That  the  agents,  v#hich  are  able  to  produce  cfle£ts  fo  extra- 
ordinary as  thofc  before  recited  ;  which  can  heave  up  fuch  enor- 
mous malTes  of  matter,  and   put  into  the  mofl:  vehement  commo- 
tion vail  tracfls  of  land  and  fca,  of  many   hundred  miles  in  ex- 
tent ; — that  the  agents,  I  f\y,  which  can  do  all   this,   and  more, 
muft   be  very  powerful,   will  not  admit  of  a  doubt.     Now  vvc 
know  qi  nothing  in  nature  mere  ppvyerful  th^in    the  particles  of 
certain  bodies  converted  into  vapor  by   the  a£tion  of  fire.     Fire 
then,  and  proper  materials  for  ir  to  a£l  upon,  it  is   probable,  arc 
the  principal  agei-^ts  in  this  affair.     And  what  greatly  itrengthens 
the  probability  is,  an   obfcrvation  before-mentioned,    that  thofe 
countries,    which   have  burning  mountains,  are  nioft  fnbjeci  ;;o 
earthquakes  ;  and  that  tlicfe    niountaijis   r^ge  with  uncommon 
fury,abouL  the  lime  when  the  circumjacent  countries  are  torn  with 
convuKions  ; — an  argument  this,  that  the  eruptions  of  fuch  moun- 
tains, and  earthquakes,  are  owing  to  one  and  the  fame.caure. 
Bat  we  muft  be  more  particular. 

,C  I.  The 

^  Several  accounts  of  t'.ie  late  earthqu;lkc  having  been  already  p'-ibliflied  by 
difTerent  hands,  particularly  very  full  and  diftinct  ones  by  the  Rev.  Dodtors 
Chauncey  and  Mayhew  ;  I  think  it  needlefs  for  me  to  ad'd  any  tiling 
farther  upon  this  head,  except  the  following  fnort  notes. 

1.  Dr.  Maykew  fpeaks  of  '  fuch  a  great  \vlii_te  froft  being  upon  the 
'  ground  in  the  morning,  as  he  had  not  obferved  for  riiany  years  pafi:.'  I 
took  notice  of  it  likewifs  ;  and,  when  it  was  melted,  roeafured  it  ;  and 
found  that  it  covered  the  ground  to  the  depth  of  t-I'^  \:7ccx%  of  an  inch  ; 
which  is  :ilmofl  double  of  any  white  froQ:  weha^e  had  for  fevcn  years  paft,ancl 
about  5.pr  6-times'a^  great/as-We. commonly  have. 

2.  The  barometer  and  'tiiermometer  undenv'ef^t' no  alteration  fit  the  time  of  the 
earthquake  :  Only,  my  barometer,  which  Ipr.  an  oydn  ciilcrn  of  qulck-(Jl\cr, 
w4s  fo  agitated,;  Ihat  pj^rf'  of '  the  cj^uick-iliver  w^jis  diarii'd  over  the  ia^es  ,of 
the  ciftern,  and  flattered  upon  the  fiobr.  This  ciilern  was  a  cylindric  cup, 
v/hofo  (ides  were  anir.ch  higher  than  the  furface  of  ;,he  quiclc-filver. 

3.  Ilwve  received  undoubted  iritslligei^ce  froni  a  Gehjtleman  in  that  heicliboqr- 
hx?od,  that  the  report  we  had  of '^  a  prodi^idus.clxafrr^'made  in^t^^^^^ 

•  b(c^mngton  in  AW'j-//ii';;;'/_/7j//T,  of  6o'rbds  injength,  and '2  feet' iii  breadth,' 
is  a  pure  fiftion  ;  and  that  it  had  no  other  foundation  than  tli.is  (if  t'hls  ^n- 
;4eed  can  be  called  a  foundation  for  fuch  a  flory)  that  a  ftone  fence  in  tljat 
town,  (landing  upon  a  fandy  ground,  was  fhaken  down  by  the  earthqu^ike  ; 
and  the  force  of  the  falling  ftones,  having  beat  up  the  fand  on"  each  fide, 
made  fome  appearance  of  an  hollow  in  the  middle. 
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I,  The  earth  "is  jiot  folld  throughout,  but  contains  within  ic 
niany  large  holes,  pits  and  caverns  ;  as  is  agreed  by  all  Natural 
Hiflorians.  There  are  very  probably  alfo  long,  crooked,  une- 
qual paiTages,  \vhic,h  run  winding  through  a  great  extent  of  earth, 
and  form  a  communication  between  very  dillani  regions.  ^  Some 

of 

^  The  obfervation  here  made  concerning  the  great  lenath  of  fubterrancan  canils 
has  received  a  new  and  ftrong  conrirmation  by  the  account, inferted  in  note  '", 
of  the  agitation  of  the  fea  at  St.  Martin  %  ;  and  a  Wronger  ftill,  by  another 
account  we  have  more  lately  received  of  a  furprizing  flux  and  reflux  of  it  ar 
Jjiirpadopj,  on  the  lirll  of  AiJw;/;^^'?- laft,  at  two  o'clock  in  the  afternoon  ; 
'which  was  about  6  hours  after  that  terrible  earthquake,  which  made  fuch 
'  havock  at  Lishon,  and  the  neighbouring  parts  of  Portugal  and  Spain.  This 
account,  as  it  was  pubiilhed  in  our  Ne-«.'3 -papers,  is  as  follows.  Extra.1  of 
a  Letter  fro?n  Barbados,  Nov.  13,  1755.  "  The  firft  of  this  Infhnt,  about 
2  o'clock,  P,  M.  the  Tide  having  then  ebbsd  oneHoar,  in  a  ftarkCalni, there 
was,  of  a  fudJen,  to  the  great  Surprize  of  all  the  Inhabitants,  a  Flux  of  Wa- 
ter, that  rofe  to  the  Height  of  5  Feet  and  upward,  and  as  fuddenly  it  retur- 
ned to  the  Sea  ;  this  Flux  and  Reflux  was  performed  every  6  or  7  Minutes, 
and  fo  continued  'till  10  o'clock,  tho'  the  Violence  abated  gradually  from  5: 
o'clock  :  So  that  in  that  fmall  Space  of  Time,  the  Sea  liux'd  and  reflux'd, 
upwards  of  60  Times."  Extraordinary  co:nmotio;is  in  the  fea  were  like- 
wife  obfcrved,  the  fame  day,  on  the  weflcrn  coafts  of  Europe  and  Africa ^ 
and  at  a  confiderable  dillance  from  tlie  fhorc.  One  '  veiTel  in  Lat.  25.  30 
'   N.  and  Long.  16.  15  W.  from  London,  about  half  an  hour  after  9  A.  M. 

•  was  violently  agitated  for  the  fpacc  of  3  minutes  by    an  earthqUalie,    tho' 

•  not  damaged,'  as  we  were  told  in  oar  News-papers.  This  velfel  was  then 
imder  a  meridian  half  an  hour  to  the  W.  of  Lisbon,  and  at  the  dl'3:an:e  of 
«bout  I003  miles  from  it  ;  and  the  time,v/hen  it  felt  the  fhock,was  an  hour 
earlier  than  they  had  it  at  Lisbon  and  Cadiz  ;  and  therefore,  if  this-  v/as  the 
fame  fhock  as  that,  it  was  an  hour  in  moving  from  the  place  of  this  vefTel  Vo 
thofe  cities,  '  At  Lisbon,''  we  are  told,  '  half  an  hour  after  the  {hock, 
'  which  came  between  10  and  11  o'clock  in  the  forenoon,  and  continued 
'  about  2  minutes,  the  tidecam^  in  and   arofe   about   20  feet  higher  than 

•  common,  by  which  a  few  people  were  drov^'ned.     And  at  Cadiz,  that  foon 

•  after  the  Ihock,  which  was  at    1 1   in    the  forenoon,   and  lalkd   about   3 

•  ralnuteSj  they  faw  from  the,fliore  a  heavy  fea  (?ibout  half  a  mile  dllfancc) 
'^,  cortiing  on,  which  did  confiderable  damage  to  the  {hipping,  and  when  it 
*,  broke,  made  great  deftruction  in  the  city  :—That  about  a  quarter    of  an 

'*'hpuf.  after,  there  came  a  fecond  fea  as  awful  ;  and   about  the  fame  fpacc 

•  after,  came  a  third  more  awful,  which  did  prodigious  damage  ;  and  great 

•  numbers  of  people  were  loft.'  Thefe  extraordinary  agitations  in  the 
ocean,  which  all  happened  on  the  firft  of  November  ;  and  another  of  the 

fame 
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of  thelc  cavities  arc  dry,  and  contain  nothing  but  air,  or  the 
fumes  of  fermenting  minerals  ;  in  others,  there  are  currents 
of  water. 

2.  This  globe  is  a  very  heterogeneous  body.  Befides  the  two 
grand  divifions  of  it  into  folid  and  fluid  parts,  eacli  of  thcic  is 
i^gain  diviilblc  into  an  indefinite  number  of  others.  /\lthoug:i 
our  knowledge  of  the  earth  reaches  bu.t  a  little  way  below  it's 
furfacc,  yet  \o  hx  as  v/e  have  penetrated,  it  appears  to  be  a  com- 
j()</in'j  of  a  va(l  variety  of  fblid  fubflances,  ranged  in  a  manner 
which  to  us  feems  to  have  net  much  of  regularity  in  it.  Here 
we  find  earths,  flones,  fairs,  fulphurs,  minerals,  metals,  &:c.  and 
a  great  number  of  itifcrior  fpecies  under  each  of  thefe  general 
licads,  blended  and  intermingled  v/ith  each  other.  Many  of 
tliefe  are  combuflible,  or  of  a  texture  proper  to  be  turned  by  fire 
into  fiamc  and  vapor.  And  befides  the  pure  elciiientary  wa- 
ter, if  tliere  be  any  ilidi,  the  aqueous  parts  of  tlie  globe  receive 

peculiar 

fame  kind  on  tJie  i8tl),  which  was  obfei-ved  at  St.  Mat^thi's,  as  is  related 
in  noto  f  ;  we  fliall  endGavcur  to  account  fpr  in  natej^". 'p.   24, 

Kcre  now  we  have  an  earthquake  extending  it's  eficcis'  acrofs  the  A't'antic^ 
An  amazing  diilance  trdy  for  an  er.rthqiiake  !  And  fnch  as  T  do  not  re- 
member to  have  met  with  any  account  of,  in  hidorj'.  Our  earthquake  reached 
1900  miles  ;  whereas  this  reached  almofl:  twice  as  £^r. 

Eut  thou;^;h  this  latter  earthquake  was  of  greater  extent  than  the  former^  per- 
haps it  did  not  much,  if  at  all,  exceed  it  inthedegree  cf  vio.'ence.v-  Ir^ieid, 
the  damage  done  by  it  at  Lisbon  appears  to  have 'been  Vairly  -grei.ter'*thau 
any  furtained  by  us  ;  though  v/c  have  not  yethad'an  exact  acccnnt  of  the 
pL.rticulars.  But  this  v/as  probably  ovvirg,  rot  altogether  to  the  greater 
violence  of  the  ihock,  but  partly,  if  not  chidly,  to  their  niirner  of  build- 
ing. I  am  informed  by  a  Gentleman,  who  is  well  acquainted  with  diat  city, 
that  the  buildings  arc  very  high,  mr.ny  of  them  being  of  7  f!cries  ;  and 
chicHy  of  ftone,  laid  in  clay.  A  poor  cement  indeed  !  wlucli  can 
never  bind  ftones  together  with  any  tolerable  firmnefs.  And  on  ruppofitiofi 
that  their  earthquake  was  of  the  fame  fpecies  with  ours,  that  is,  undulatcry, 
the  great  Iieiglit  of  thofe  buildings  expofed  them  to  much  greater  agitations, 
than  if  they  had.beea  lower,  (Seep.  10.)  It  is  no  v/onder  then,  if  their 
houfes  were  flzaken  to  pieces,  though"  the  fiiock  were  net  more  violent  than 
what  has  been  felt  in  ether  places,  where  much  lefs  damage,  has  been  done. 
An  earthq^uake  that  could  give  fo  fmart  a  blov/,  as  ours  did  to  fome  wind- 
van?s  (See  note  J)  rnufl  be  fufricient,  one  would  think,  to  demolifh  fuch 
a  city  in  a  fev/  minutes  ;  io  as  fcarcely  to  leave  one  ftonc  upon  another. 
Had  Boflon  been  built  i,i  that  manner,  probably  at  this  day   it    would  have 

^"m^We   b^-i>t13allOT-heamof ruins. 
31-lIC^l   ^ 
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peculiar  tin<fl:ures  from  the  beds  and  veins  tlrfoilgh  which  they 
-riiri^;  fo  that  perhaps  there  may  be  ahnoft  as  many  forts  of  wa- 
ters, as  there  are  af  fohd  fubftances.  Thns,  ibme  waters  are 
charged  with  fulphureoiis  particles  ;  fome,  with  particles  of  iron  ; 
and  others,  with  thofe  of  other  minerals.  And  the  fiibterrane- 
'ous  rivers  and  ftreams,  thus  impregnated  V/ith  different  particles, 
jiiay,  by  their  corifluehce,  produce  an  almofl:  infinite  variety  of 
mixtdres  Ih  the  earth.  Probably,  this  promifcuous  difpofition 
of  materials,  in  the  bowels  of  the  earth,  may  be  neceflary  to  the 
growth  of  bodies  in  it  ;  for  in  the  iadgement  of  feme  cf  the 
nioil  eminent  philolophers,  particularly  the  excellent  Mr.  Boyle, 
even  the  hardell:,  ihbrganized  bodies,  as  floncs,  metals,  &c.  do, 
in  their  proper  way,  grow  within  the  earth,  as  truly  as  vegetables 
grow  on  it's  furface,  or  animals  in  their  parent  animals.  And 
to  the  fame  end  feems  to  conduce 

3;.  The  heat  within  the  bowels  of  die  earth.  Heat,  it  is 
well  known,  is  a  grand  agent  in  moft  natural  produftions  ;  and 
the  inner  parts  of  the  earth  arc  fliliiciently  furniflied  with  it. 
Some  parts  indeed,  as  the  vulcanos,are  actaaily  on  fire  and  burn  ; 
but  there  is,  moreover,  an  heat  without  flame,  diffufed  ihrough 
the  interior  regions  of  the  earth.  This  is  evident  from 
the  inflance  of  hot  fprings,  and  from  the  warmth  which  is 
always  found  at  great  depths,  as  in  the  bottoms  of  mines. 

4.  There  feems  to  be  an  Inexhaustible  fburce  of  this  heat  in 
'the  attractive  powers,  which  Sir  Isaac  ISIev.' ton  has  fliewn  to 
belong  to  the  particles  of  matter.  For,  heat  confifting  in  a  pe- 
culiar kind  of  intertine  motion  of  the  parts  of  bodies  ;  whatever 
tends  to  produce  this  motion  in  bodies,  will  caufe  them  to  grow 
hot.  Now  fuch  a  motion  may  be  produced,  by  the  particles  of 
different  bodies  rulhing  together,  in  virtue  of  their  attractive 
powers ;  of  which  that  great  man  has  given  a  very  copious  coi- 
leftion  of  inflances  in  the  3  iff  QjiefHon  at  the  end  of  his  Op- 
ticks,  v.'hither  I  muff  refer  you.  In  fome  of  them,  not  only  a 
very  fudden  and  violent  heat,  but  an  aiffual  flame,  is  produ- 
ced, by  the  bare  mixing  of  two  cold  bodies  together  ;  and  that, 
even  v.'ithout  the  prefence  of  the  air,  which  we  find  abfolutely 
neceifary  to  our  culinary  fires.  So  in  a  remarkable  experiment, 
(firfl  made,  I  think,  by  Dr.  Slare)  when  "a  certain  '  compound 

'  fpirit 
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Ipirit  of  nitre  is  poured  on  half  it's  weight  of  any  ponderous 
oil  of  vegetable  or  animal  fubflanccs,  tlic  liquors  grow  To 
Very  hot  in  mixing,  as  prefently  to  fend  np  a  burning  fiame.'  ' 
At  the  firft  trial,  fo  fniall  a  quantity,  as  '  a  drachm  of  this  fpirit, 
being  poured  upon  half  a  drachm  of  fuch  oil,  hi  "uacv.o^  to  fee 
what  effe61:  would  en fue  ;  the  mixture  in  the  twinkling  of  an 
eye  made  a  flafli  like  gun-powder,  and  ble\v  up  the  cxhauftcd 
receiver,  whole  diameter  was  fix  inches,  raid  depth  £:bo\^ 
eight ;  ail  who  were  prefluit  being  afloniflied  at  the  uncxpe<5ted 
event.'  There  is  alio  fo  ilrong  an  attraction  b'ct-.veen  iron 
and  falphur,that '  even  the  grofs  body  of  fulpbur  povvdcr'd,'  con- 
tjnaes  Sir  Isaac,  '  and  with  an  equal  weight  of  iron  filings  and 
a  little  water  made  into  pafte,  in  a  few  hours  grows  too  hot  to 
be  touch'd,  and  emits  a  flame.  And  by  thefe  experiments 
compared  with  the  great  quantity  of  fulphur  v/ith  which  the 
earth  abounds,  and  the  warmth  of  the  interior  paits  of  the 
earth,  and  hot  fprings,  and  burning  monntains^and  with  camps, 
mineral  corufcations,  S:c.  we  may  learn  that  fulp-hureous 
fleams  abound  in  the  bowels  of  the  earth,  and  ferment  uith 
minerals,  and  fometimes  take  fire  with  a  fudden  corufcation 
and  expiofion.'  But  to  fet  this  curious  do6lrine  in  it's  full 
light,  it  would  be  ncceflary  to  repeat  that  whole  Qjieftioii  ; 
which  indeed  highly  deferves  it,  would  the  time  permit.  For  it 
would  then  appear,  that  there  is  a  vciy  great  variety  of  bodies, 
which  being  mixtxl  together,  produce  lb  ilrong  an  elTervefcence, 
as  to  emit  inflammable  fumes.  Thus,  to  mention  one  inflance 
more,  v.'hen  iron  is  dillblving  in  a  mixture  of  oil  of  vitriol  and 
common  water,  there  inftantly  ariies  a  great  heat  and  violent 
ebullition,  with  fumes  copioufly  exhaling  ;  which  are  fo  vety 
inflammable,  that,  being  fet  on  fire,  they  go  off  at  once  like  a 
gun,  with  a  great  explolion.  Having  thus  fecn  what  a  perpetual 
fburce  of  heat  there  is  in  thefe  powerful,  aflive  principles,  con- 
tinually 

'  iV>w^o«'s  Opt.  p.  35'g.  This  compound  fpirit  of  nitre  was  made  by  diflil- 
ling  equal  parts  of  nitre  and  oil  of  vitriol.  The  oil  ufed  in  Dr.  S/ares 
firft  experiment  was  that  of  carraway  feeds.  A  full  account  of  thefe  expe- 
riments, by  Dr.  S/are  himfelf,  may  be  feca  ia  Lo'wthorf^  Abridgm.  Vol. 
in.  p.  3J2— 366. 
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tiniially  operating  within  the  bowels  of  the  earth  ;    let  us  next 
inquire,  what  eflecls  may  be  expelled  irom  it.     Tliereforc 

5.  It  is  a  known  property  of  heat  to  expand  bodies,  ro  rarefy 
them,  and  enlarge  their  dlmenfions ;  and,  v/b,en  railed  to  an  high- 
er degree,  to  feparate  their  parts,  and  make  them  fly  from  each 
other  ;  2.%  in  ibme  meafure  appears  already  from  t'nc  Inftances 
mentioned  under  the  foregoing  article.  This  elTecl:  h.eat  has  upon 
folid  as  well  as  fluid  bodies; — upon  the  harderr,as  well  as  ihcibft- 
efl:.  It  i-:  obfervable  here,  that  fuch  particles  as  cohere  by  the 
llrongefc  attraction,  do  mofl  forcibly  repel  one  another,  when 
they  are  once  feparated  by  hear.  And  when  the  hear  is  intenfc, 
and  the  particles  of  the  heated  body  are  prevented  from  flying 
away,  till  they  become  thoroughly  hot  ;  it  will  re-quire  very 
llrong  veflels  to  hinder  their  buritin  ;  forth  with  a  violent explo- 
(Ion.  Thus,  a  fingle  drop  of  co  ;  ^  ■  .vater.,  inclofed  in  a  glafs 
bubble,  and  laid  upon  the  fire  ;  ;  as  it   bec'omes  hor,  v/ill 

burll  the  bubble,  with  a  report  '  ..ferior  to  that  of  a  pifloL 

And  water  in  larger  quantities  1-;  d  ro  that  degree,  as 

to  rend  in  fimder.very  ilrong  .     .        vliichit  has  been 

endeavoured  to  be  confined.  What  the  confcquence  then  would 
be,  of  a  great  body  of  water's  Suddenly  making  ir*s  way  into  a 
flaming  cavern,  whofe  fu Iphurepus  or  bituminous  fires  are  not 
extinguiflied  but  inragcd  by  v/aler  ^and  of  it's,  being  there,  almoft 
inflantar.coufly,  converted  into  -vJApo^]';  your  own  imaginations 
may  cafdy  reprefent  to  you.  '  This,  it' is  very  lilcely,  has  fome- 
times  been  the  cafe  with  refpeft-to  i|jo!e  famous  vulcanos,  R.tna 
and  VefuviQ  ;  both  v/hlch  border  on  d>e  fea.  You  fee  here  what 
water  may  do  ;  but  there  are  niany.^  other  bodies,  which  cohere 
more /Irongiy,  as  fulphur  and  nkre^ 'for  example,  whofc  vapor 
is  ftili  more  powerful  than  that  of  v/ater.  This  is  evident  from 
the  compoiitlon  of  gun-powdcv  ;  a  very  finan  quantity  of  v/hich, 
when  turned  into  vapor,  every  one  knows,  is  able  to  remove 
any  obflacle  that  oppofes  it's  expanfion,  and  to  burH;  the  firmefl 
rocks.  The  pafle  abovementioned,  made  of  powdered  fulpliur 
and  iron  filings,  if  put  a  i'^v-f  feet  under  ground,  will  by  degrees 
caufe  the  earth  over  it  to  heave  and  crack,  to  let  out  the  flame  ; 
ti^§'^Tivtoi^  iili^'irttificial  earthquake.     And  therefore,  ir  a  ^^-ater. 


on   Earthquakes.  23 

faturatcd  with  fulphurcoiis  particles,  flianld  in  it's  ptifHigc  under 
ground  foak  into  a  larpje  bed  of  iron  ore,  or  a  Mrong  cl  alybeate 
water  into  a  bed  of  falphar  ;  the  mixture  would,  doiibclels  per- 
forin in  great,  what  this  experiment  does  in  miniature.  A  \\u\- 
olic  water  mixing  with  iron,  if  in  fufiicient  quantities,  would  be 
followed  with  the  like  elfeft.  But  no  mi::turc  of  this 
nature  appears  fo  furprizing  as  Dr.  Sl'.rf/s,  which  did 
not  require  fo  much  as  the  prefence  of  the  air  to  inkindle  it. 
From  this  fmali  mixture,  which  was  but  one  drachm  and  an 
half,  a  force  was  generated  in  an  indant,  by  tlic  mutual  coJlifion 
ofthofe  active  honors,  far  exceeding  die  weiglit  of  die  atmof- 
phere  that  prefled  down  the  recer\'er  ;  which  in  tliat  cxpei-iinent 
amounted  to  about  420  pounds.  I  fay,  far  exceedinfr  ;  for  the 
I'eceiver  was  not  barely  raifed,  but  '  with  a  much  greater  force 
*  blown  up,'  as  Dr.  Slare  expreiles  it.  AVc  have  no  right 
indeed,  that  I  know  of,  to  luppofc  all  the  fame  forts  of  bodies, 
both  folid  and  fluid,  in  the  bowels  of  the  earth,  as  chemiffry  has 
furniftied  U5  with  ;  but  feveral  things  induce  us  to  believe,  that 
in  thofe  dark  recefles,  impenetrable  as  they  are  to  mortal  eves, 
bodies  are  prepared,  by  a  kind  of  natural  chemlfiry,  which  very 
niuch  refemble  many  of  our  chemical  preparations,  and  arc  pof- 
fefled  of  the  fame  efTential  properties.  To  be  furc,  there  are 
not  wanung,  in  thofe  lower  regions,  all  the  degrees  of  heat, 
which  a  Chemifi  could  defire  for  any  of  his  procelles.  If  then 
two  bodies,  of  the  like  nature  as  the  fpirit  and  oil  ufed  in  this 
experiment,  fhould  be  mingled  together  in  due  quai.tity,  though 
in  the  clofefi  fubterraneous  vault,  which  neither  contained  any 
genuine  air,  nor  could  admit  any  ;  I  need  not  fay,  that  an  earth- 
quake muil  be  the  confequence. 

You  have  now,  I  fuppofe,  before  3^ou   the  general    caufes 
of  earthquakes.     You  have  feen  that  there  arc  in  the    bowels    '  / 

of  the  earth  inflammable  materials,  of  \-arious  kinds,  and  in  large  '^ 
quantides  ;  fomc  in  the  form  of  iblid  or  liquid  bodies,  and  other* 
in  that  of  exhalations  and  vapors ;  that  there  are  alfo  powerful 
principles  conflantly  at  work,  which  are  capable  of  inkindling 
thefe  materials  into  an  actual  fiame;and  diat  the  vapor  generated 
from  fuch   flame   will  endeavour  to  expand.it  felf  on  all  fides 

with 
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with  immenfe  force.  If  now  thefe  inflaininable  vapors  be  pent 
np  in  clofe  caverns,  fb  as  to  find  no  vent  till  they  arc  collefted 
in  a  large  quantity  ;  fb  foon  as  they  take  fire  hi  any  part,  the 
flame  v/iil  (pread  itfclf,  wherever  it  meets  Vv'ith  materials  to  con- 
vey it,  with  as  great  rapidity,  perhaps,  as  it  does  in  a  train  of  gun- 
powder ;  and  the  vapors  produced  from  hence  will  rufli  along 
through  the  fubterraneous  grottos,  as  they  are  .  able  to  find  or 
force  for  thejnfclves  a  paflage  ;  and  by  heaving  up  the  earth  that 
lies  over  them,  will  make  that  kind  of  progrefilve  fwell  or  un- 
dulation, in  v/hich  we  have  fuppofed  earthquakes  commonly  to 
confift  :  and  will  a  I  length  burll  the  caverns  with  a  great  fiiakino- 
of  the  earth,  as  in  fprii?ging  a  mine  ;  and  fo  difcharge  thenifelve's 
into  the  open  air.   ^"^  Thefe  vapors  ma j  poifibly  ibmetimes  in- 

feft 

'^  The  extraordinary  commotions  of  the  Tea,  related  in  the  foregoing  notes, 
having  happened  within  a  few  hours  of  the  great  earthquakes- ;  one  of 
whieh  fliook  Spain  »nd  Portagai,  zxA  the  other,  NerLV-England  with  fomc 
of  the  neighbouring  pairts  of  America  ;  will  naturally,  be  afcribed  by  everv 
body  to  thofe  earthquakes,  or  at  leaft  to  the  fame  cauics  as  thoie  earthquakes 
are.  Now  for  my  pavt,  I  can  hardly  perfuade  my  felf,  that  the  bare  agita- 
tions of  the  earth,  at  thofe  times, could  be  great  enough,  to  put  the  fea  into 
fucli  vehement  commotions,  as  it  appears  to  hare  been  in,  by  tlide  relations, 
'To  account  for  thefe  things  fatisfaftcrily,  it  feeir.s  to  me  tliat  \ve  muft  have 
a-ecourfjto  fuch  an  e>-n^tion ■oi  tkc  vapors  which  caufcd  thofe  earthquakes,  as 
is  fpokcn  of  in  the  paflage  above.  At  thofe  times,  thefe  furious  vapors, 
impsticnt  of  reftraint,  mufl;  have  continued  to  drive  along  through  their  fsb- 
terraneous  pafTages,  till  they  found  feme  place,  where  the  top  of  tl>e  caverns, 
which  contained  them,  was  not  of  fufficient  ftrength  to  confine  them  •  jind 
tha-e  they  would  burft  Out  of  their  dungeons,  and  fpriug  i)p  into  day.  The 
jeriiptions, which  caufed  thofe  Jjncommpn  motions  of  the  fea  that  furprifed  the 
inhabitants  of  Barbadoes  and  St.  Martina,  were  very  probfLbly  made  jn  the 
Atlantic  ocean,  to  tlie  eaftv,^ard  of  the  Wsfl-i'mHa  iflands,  and  near  the  ftEie 
latitudes;  and,  until  we  hear  whether  the  like  coramotions  were  obfervcd 
cifewhere,  about  the  fame  time,  t/e  may  well  enough  fuppofe,'.that  the  pla^-es 
•of  thefe  eruptions  were  ti-errrer  to  thofe  iflands,  than  to  any  other  land. 
Now'to  affift  the  Pvcader  in  foinning  a  coAcepiion  of  what  pobably  .p^fled  in 
the  ocean  on  thofe  great  occahons,  I  fhall  lay  before  him  two  or  three  fa6ls, 
relating  to  the  force  of  fired  g'uni-powdcr,  and 'tire  refiftenceo'fwatci';;  -taken 
from  the  before  cited  work  of  Or.  Des  aguliers,  pp.  .42b,  421.  iThe 
Dr.  tells  us,  that  •  being  v/ith  feveral  other  peribns  in  a  areat  :ba'rge' upon  the 
■  •  Thames^  playing  ofFfome  fire-works  on  -a  rejoicing  day,  it  hapgen'd  tliata 

'  water- 
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feft  the  air,  and  bring  on  peftilential  diftemper&,  which  have 
l)ccn  faid  to  be  confequent  upon  great  carthqualve;},     Not  that 

D  I  can 

•  water-rocket  (whofc  property  is  to  go  nixler  water  fcveral  time*  and  rife 

•  again,  and  at  lall  burll:  un  the  top   ot"  the  water)    came,  up;,    when  it  was 

♦  ready  to  burft,  under  tUc  flcrn  of  the  barge,  being  diereby  prevented  from 
'  coming  up  to  the  furface  of  the  water  ;    and  buHting  where  it  was,  gave 

*  the  barge  a  great  fliock,and  feniible  lift,  though  there  was  much  lefs  than 
'  an  ounce  of  powder  to  make  it.     Another  of  tliefc  rockets  in  it's  laft  rife, 

*  flopping  under  the  middle  :  of  a.fmallcr  barge,  broke  there,  and  made  fo 
'  great  an  hole  In  the  barge's  bottom,  that  in  a  vciy  fhort  time  the  barge  was 

•  half  full  of  water.     After  this,  .to  try  the  effdft  of  the  explofion  of  gun- 

♦  powder  under  v/ater  ;  the  Dr.  loaded  a  water  rocket,  fo  diat  it  fhould 
'^  break  under  the  w^ter,  and  having  fet  fire  to  it,  threw  it  into  a  pond,  that 
<  covered  an  acre  of  ground  :  And  fo  great  was  the  fliock,  that  feveral  per- 

*  fons,  who  flood  round  the  pond,  felt  it  like  a  momentaneous  earthquake.' 
Now  if  fo  inconfiderable  a  quantity  of  powder,  fired  juft  under  the  furface,  of 
water,  could  have  fuph  effeiSis  as  thefe  ;  what  muflhaVe  been 'tlie-' commo- 
tion, when  the  vapors,  v.'hich  were  able  to.fhake  fiich  great  extent's  of  l^nd 
and  fea,  as  v/e  are  fure  were  fli.iken  in  thefe  earthquakes,  made  their  w.)iy, 
with  united  force,    through  the  vaft  body  of  water  that  lay  over  th<?ra'?vNo 

'doubt,  the  water  foam'd,  and  boll'd,  and  raged  with  inconceivable  fury,  and 
was  agitated  into  overgrown,  mountainous  waves.  The  fiifl:  effeift  of  the 
eruption  probably  was,  that  all  the  water,  which  lay  dire<51:ly  over  the  fpot 
where  the  bottom  of  the  ocean  gaped  tp  let.piit  the  vapors',  was  blown 
right  up,  almoft  like  a  compaft  body,  to  a  grrat  height  in -the  air.  The 
bottom  doubtlcfs  clofed  again  as  foon  as  the  vapors  were  difchar^ed  ;  but 
there  muft  have  been  a  pit  or  cavity  left  in  the'  ocean,  in  the  place  deferted 
by  the  water  : — of  what  dimenfions  it  is  imppflible  for  us  to  fay  ;  though, 
from  what  followed  it  feems,  they  muft  have  been  very  confiderable.  The 
next  ftep  would  be,  that  the  neighbouring  water  would  rufii  in  from  all  fides 
to  fill  up  the  vacmty  ;  fiiil,  from  the  nearer  parts  ;  and  then  by  degrees 
from  the  remoter  ;  and  by  that  means  form  a' fpacibus  concave  allaround, 
■oil  the  furface  of  the  ,  ocean  ;  the  ccnture  of  which,  would  be  this.  pit. 
The  motion  of  the  water  defcending  to  fill  fuch  a  pit,  was  what, '!  fuppofe, 
might  draw  off  the  water  from  tlie  fhore  of  St.  Martin  %  ;  which  was  the 
firfl  circumftance  obferv^ed  there.  The  water-,  by  thus  defcending  to  fill 
the  pit,  having  fallen  below  it's  proper  level,  would  next  be  raifed  above  it, 
eredting  itfelf  into  a  mountain  oyer  the  place  where  the  pit  was  made  y  .and 
then  by  falling  and  rifing  alternately  in  this  place,  would  communicate  an 
undulatory  motion  all  around  it  :  And  the  waye.?.  thus  excil<?d  wpuld  be 
more  numerous,  and  of  greater  breadth,  as  the,  dimenfions  of  the  pit  fiift 
.made  were  larger.  .  Meao  time,  the  water,  thrown  .up  .at  .the  beginning  in 
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I  can  give  credit  to  all  the  reports  of  this  fort,  which  have  been 
handed  about  ;  many  of  them  having  been  propagated  by  writers 
■of  an  aftrological  turn,  who  have  been  as  ready  to  attribute 
dillempers  to  the  configurations  ©f  the  planets,  and  to  the  ap- 
pearance of  comets,  as  to  earthquakes. 

By  this  time,  enough  has  been  faid,  I  iliould  think,  to  con- 
vince you,  that  the  earth  contains  within  itfelf  the  feeds  of  earth- 
quakes In  great  abundance.  And  all  thefe  things  being  confi- 
dered,  it  may  feem  rather  a  wonder  that  we  have  no  more  earth- 
quakes, than  that  we  have  fo  many.  The  caufes  of  earthquakes 
are  inceflantly  at  work  ;  and  although  it  may  require  a  courfe 
of  years  ^^  to  ripen  the    proper   materials  to  that  pitch,    a^ 

that 

a  body  into  the  air,  •would  by  it's  v/elght  fall  down  in  cataracfb,   and  add 
greatly  to  the  confufion.     A  motion  like  this,  once  begun,    mud   needs  be 
propagated  to  very  confidcrablc  iliftanccs,  before    it  covvld    be  intirely  loft  ; 
and  that  to  a  degree  fufficient,  I  {hould  think,  to  caufc  fuch  great  waves,  and 
to  fuch  a  number,  as  were  obferved  at  the  places  before-mentioned.     ^Vhe- 
ther  this,  or  fomething  like  this,  might   not  probably  have   been  the  procefs 
of  thefe  extraordinary  fcenes  in  the  ocean,  I  fubmit  to  the  judgement  of  the 
Reader.     And  if  he  fhall  be  of  this  opinion,  he  will  doubtlefs  make  a  paufe, 
and  refled  on  the  great  goodnefs  of  Heaven,  in  caufing  the  vapors  to  break, 
forth  in  the  ocean  ; — a  place,  where  tliey  could    do    the  leaft   l.urt.     The 
cffe<?h  which  maft  have  followed,  had  thefe  impetuous   blafts    been    dire(f1:cd 
againft  the  foundations  of  a  great  and  populous    city,   his   own   imagination 
Vill  paint  to  him  in  livelier  colors  than  I  can  pretend  to  do. 
It   is  neceflary  to  fuppofe,  at  leaft    two   fucli   eruptions   in    the    Jtlantlc  on 
x\\t  ^riioi  November,     for  it  is  utterly  incredible,    that  the  waves   excited 
by  one  only,  however  great  in  degree,  or  in   whatever  part  of  the  ocear*,  it 
be  fuppofed,  could  reach  to  places  at  fuch  diftances  from    each  other,  as  Ca- 
dtz  and  Lisbon  are  froni  Barbadoes.     The  inundations  at  Cadiz  and  Liibon 
were  probably  occafiomed  by  one  and  the  fame  eruption,  which,  by  the  vio- 
lence of  them, feems  to  have   been  at  no  great    diftance   from  thofe   cities, 
liut  that  TXBarbadoes  muft  have  been  occaftoned  by  another  eruption,  happen- 
ing a  few  hours  later  ;  and  feems,    by  the  expreffions  ufed  in  the  relations, 
to  haw;  fallen  far  fhort  of  thofe  in   Europe,   in  point   of  violence.     From 
whence  we  fhould  argue,  that  this  eruptien  happened    at  a   confiderable  dif- 
tance  from  that  ifland  :  Becaufe,from  the  great  number  of  wavcs,or  fluxes  and 
refluxes,  we  muft  argue,  that  the  commouon  in  the  centre  or  place  of  erup- 
tion, which  excited  thofe  waves,  was  vaftly  great. 
>"'»  Befides  feveral  lefler  eardiquakes,  there  have  been  five  great  ones  in  Ne^- 
'    England^  fince  the  arrival  of  the  Englijh  ia  1620  \  which,  at  a  medium,  is 

one 
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that  they  can  force  for  themfelves  a  paflage  thro'  the  e^rth  ;  yet 
it  is  reafonable  to  expe£l,  that  they  uill  from  time  to  time  be 
collected  m  fuch  quantities,  and  ferment  to  fuch  degrees,  as. to 
make  thefe  exp!o(ions  unavoidable.  As  therefore  our  globe  has 
been  fubje(fl  to  fuch  concuffions  from  tlie  earlicft  accounts  of  an- 
tiquity, we  have  no  room  to  doubt  but  that  it  will  continue  to 
be  fo,  as  long  as  the  prefent  frame  "of  nature  fubfifts.  For  this 
we  may  be  afl-jrcd  of,  that  thoiigh  that  imprifoned  vapor  be  dif- 
charged  into  the  open  air,  which,  by  its  flruggles  to  efcape,  has 
caufed  an  earthquake  ;  yet  the  fermejiting  minerals,  from  which 
it  was  generated,  will  be  continually  fiipplying  new  quantities 
of  the  fame  ;  and  even  thofe  very  minerals  may  from  time  to 
time  be  rc-produced,  as  they  are  con  fumed  ;  as  was  before  ob- 
ierved.  Thus  we  fee,  that  in  the  very  ftrufture  and  conltitution 
of  this  globe,  provifion  has  been  made  to  continue  thefe  agitations 
of  it,  at  proper  intervals  of  time,  during  the  whole  period  of  it's 
txiftence  in  it's  prefent  form  j  and  that  in  every  chmate,  from 
the  equator  to  the  pole.  This  fuggeli*  a  reflection,  with  which 
I  fliall  clofe  the  prefent  dilcourfe.     It  is  this  :  That  o    ^ 

Though  thefe  explofions,  and  confequent  concuffions  of  the^^*^^***^ 


earth,  have  indeed  occafioned  mod  terrible  defolations,  and  in 
this  light  may  judly  be  regarded  as  the  tokens  of  an  incenfed 
Deity  ;  yet  it  can  by  no  meaas  be  concluded  from  hence,  that  iC-*- 
they  are  not  of  real  and  jftanding  advantage  to  the  globe  /";/  ge- 
Herat.  Multitudes,  it  is  true,  have  at  different  times  fuffered  by 
them  ;  multitudes  have  been  deftroyed  by  them  ;  but  much 
greater  multitudes  may  have  been  every  day  benefited  by  them. 
The  all-wifeCREATOR  could  notbutforefee  all  die  effects  of  all  the 
powers  he  implanted  in  matter  ;  and,aswe  find  in  innumerable  in- 
llances  (and  the  more  we  know  of  his  works,  the  more  fuch  in- 
ftances  we  difcover)  that  he  has  eftabliflied  fuch  laws  for  the  go- 
vernment of  the   world,   as  tend  to  promote  the   good  of  the 

ivhole, 

one  in  about  27  years.  But  they  have  not  happened  at  equal  diilances  of 
time.  About  the  year  1660,  they  were  pretty  frequent  ;  but  I  find  no  men* 
tion  of  any  from  1670  till  that  memorable  one  in  1727  ;  between  which 
Jherc  was  an  interval  of  57  years. 
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ivhole,  we  may  reafonably  prcfume,  that  he  has  done   it  in  this 

cafe  as  well  as  others.     To  me,  at  lead;,  the  argument  on  this 

(ide  the  queftion,  drawn  from  the  general  analogy  of  nature,  ap- 

/f       pears  to  have  more  force,  than  any  that  I  have  feen  offered  on 

^^^/V»^*-'^^   the  other.     For  there  is  nothing,  however  ufeful,   however  ne- 
/         jljiSL*wl.'^^'^^y»  ^^^^  "^hsil  is  capable  of  producing,  and  in  faft  has  produ- 

y^  f^        '  eed,,  damage,  ift  iingle  in  fiances.     It  were  cndiefs  to  particular- 

-ize  here  ;  I  lliaili  therefore  only  mention; qne  OEjtwo  things  by 

py^i^-^  way  of  fpecimen.     The  power   of  gravity, — a    power   of  fuch 

indifpenfable  importance,  .that  without    it  the  fyltem   of  nature 
could  not  fubfift  a  moment,   has  yet  proved  the   deflruftion    of 
r  '     !  multitudes.     The  wind,  fo  neceHary  for  ,  the   purpofcs  of  havi- 

*^  -gation,  as  well  as  to  purge  rthe  air,  which    would  othcrwife  flag- 

nate  and  putrefy, — how  often  has  it  rifen  to  fuch  a  pitch,  as  to 
overthrow  houfes,  and  wreck  velTels  .''  by  which  means  thou- 
fands  have  perifhed.  Even  thunder  and  lightning,  which,  next 
to  .earthquakes,  are  the  moll:  terrible  phaenomena  of  nature,  are 
yet  univeri'ally  allowed  to  be  neceflary  to  free  the  atmofphere 
from  a  certain  unwholfome  fultrinefs,  which  often  infects  it. 
Other  inftances  of  the  like  fort  I  leave  to  your  own  reflexions  ; 
and  would  rather  obferve,  that  the  world  is  governed  by  general 
laws  ;  and  general  laws  muft,  from  the  nature  of  them,  be  liable 
ibmctimes  to  do  hurt.  However,  laws  of  this  fort  are  fuffici- 
-ently  vindicated,  not  only  as  wife,  but  as  good^  if  upon  the  whole 
they  produce  a  maximum  of  good  ;  (to  borrow  an  exprefTion  from 
tj^ie  Mathematicians  ;)  and  this,  It  is  in  the  higheft  degree  pro- 
bable, all  the  laws  of  nature  do.  It  may  be  added,  that  as  in 
the  animal  body,  the  evacuations,  which  are  of  abfolute  necellity 
to  maintain  life  and  health,  do  yetfometimes  run  to  fuch  extremes 
•as  tx)  »prove  mortal  ;  fo  in  like  manner,  thefe  explofions  of  fub- 
terraneous  vapor,  whofe  effe6h  have  fpmctimes  been  fo  fatal, 
may,  iiotwithflanding  this,  be  highly  conducive,  and  even  indif^ 
penfably  neceflary,  to  the  good  of  this  globe  in  general.  The 
explofions  themfelves,  as  well  as  the  laws,  in  confequence  of 
which  they  are  produced,  maiy  be  neceflary  on  various  accounts ; 
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and  particularly  to  the  carrying  ow  the  more  fccrct  and  noble 
works  of  nature  within  the  entrails  of  the  earth.  '''  Let  me 
dilate  a  littls  on  this  matter. 

By  the  inceflant  aflion  of  gravity  and  other  attractive  powers, 
and  by  the  perpetual  confumption  of  fluids,  the  earth  l^ecomes 
continiiaily  more  and  more  hard,  compaft  and  denfc.  Now  an 
opennefs  or  loofenefs  of  contexture,  to  a  certain  degree,  in  the 
earth,  is  necellary  to  carry  on  the  operations  of  nature  within 
it.  So  that  on  the  fjppofition  that  mineral,  metalline,  and  ether 
fubterraneous  bo-jics  grow  within  the  earth,  it  fliould  feem  that 
the  earth  mud  become  gradually  lefs  and  lefs  fit  for  the  produc- 
tion of  tiiem.  Since  then  the  dircft,  immediate,  and  moll  general 
effeft  of  earthquakes  is,  by  fliaking  to  loofen  and  difunitc  the 
parts  of  the  earth,  and  to  open  it's  pores,  it  feems  agreeable  to 
reafon  to  infer,  that  this  is  the  end  primarily  aimed  at  in  thefe 
concufTions.  But  you  will  take  notice,  that  1  fpeak  here  only 
of  phyfical  or  natural  ends.  P'or  though  I  make  no  doubt,  that 
the  laws  of  nature  were  eflablillied,  and  that  the  operations  of 
nature  are  conducted,  with  a  view,  ultimately,  to  jnoral  purpofes  ; 
and  that  there  is  the  moft  perfe6l  coincidence,  at  all  times,  be- 
tween GOD's  government  of  the  natural  and  of  the  moral 
world  ;  yet  it  would  be  improper  for  me  to  enter  into  thefe  dif- 
quifitions  at  this  time,fince  my  province  limits  me  to  confider  this 
fubjeft,  only  in  the  relation  which  it  bears  to  natural  philofophy. 
It  is  in  the  phyfical  fenfe  alone  that  I  fay,  the  disjoining  the  parts 
of  the  earth,  and  opening  it's  pores,  may  be  the  end  primarily 
aimed  at  in  earthquakes,  as  fuch  mutations  in  the  earth  may  from 
time  to  time  become  nccedary  to  the  production  of  fubterraneous 

bodies  ; 
^''^  It  is  not  inipoffible  that  fome  may  think  it  ftrange  to  have  any  thing  faid, 
that  feems  at  all  to  abate  the  horror  which  many  people  have  of  earthquakes, 
as  if  all  of  them  were  nothing  but fcourges  in  the  hand  of  the  Almighyt  ; 
and  may  be  fearful,  left  the  caufe  of  religion  fhould  be  differved  hereby.  But 
of  this  there  is  aot,  in  my  apprehcnfion,  the  remoteft  danger.  The  idea 
here  exhibited,  while  it  exalts  the  wifdom  and  goodnefs,  does  not  in  the 
leaft  detradt  from  the  majefty,  or  from  the  jufticc,  of  GOD.  And  the  ter- 
ror, which  an  earthquake  never  fails  to  carry  with  it,  will  be  fufficieot  to 
fecure  theiaterefts  of  religion, fo  far  as  they  are  to  be  fecured  by  the  influence 
of  fear  ;  even  though  fuch  a  phsenomenon  be  reprefentcd  in  the  moft  fa- 
Torable  light  that  truth  will  adciit  of. 
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bodies  ;  and  perhaps  this  end  could  not  be  effectually  anfwercd 
by  lefs  forcible  methods.  This  point  may  receive  ibme  li-^hr, 
if  nor  proof,  from  the  operations  of  agriculture.  We  find  it 
nccefTary,  by  ploughing,  digging,  &c.  to  break  the  clods  of  the 
^qround,  ro  comminute  and  even  pulverize  it,  in  order  to  fit  it  for 
the  purpofes  of  vegetation  ;  and  wc  find  it  neccflary  to  renew 
thefe  labors  every  year.  Now  the  ufc  and  tendency  of  thefe 
^rtificiai  operations  may  bear  fbme  analogy  to  thofe  of  the  greater 
operations  of  nature,  which  we  are  fpeaking  of.  And  indeed, 
it  is  not  in  the  lead  degree  improbable,  that  fuch  a  loofening  of 
the  parts  of  the  earth  may  promote  even  the  growth  of  vege- 
tables on  it's  furface,  as  well  as  of  minerals  in  it's  bowels  ;  it 
being  now  well  known,  that  all  vegetables,  the  finaller  as  well 
as  the  larger,  iboot  fome  fibres  of  their  roots  to  vaflly  greater 
depths,  than  thofe  to  which  any  of  our  inftruments  of  tillage  ever 
penetrate.  This,  it  is  likely,  may  be  one  reafon  of  the  wonder- 
ful fertility,  for  which  N.tna  and  Vefwcio  have  been  fo  gene- 
rally and  fo  highly  celebrated.  Again  ;  it  may  be  neccflary 
now  and  then,  to  have  fuch  fubterraneous  vapors,  as  are  gene- 
rated by  fermentation,  difcharged  up  into  the  air  ;  as  their  con- 
tinuance below,  in  the  caverns  of  the  earth,  might  be  an  impedi- 
ment to  thofe  important  procefies  which  are  there  carrying  on. 
But  thofe  very  vapors,  which  might  obflruft  fome  forts  of  natural 
proccilcs,  while  below  the  furface  of  the  earth,  may  as  much 
advance  others,  when  above  it.  We  know  that  in  many  cafes  of 
the  fermentation  of  bodies,  efpecially  of  fuch  denfe  ones  as  falts 
and  minerals,air  is  plentifully  abforbed  ;  and  that  in  many  others, 
it  is  as  plentifully  generated :  So  that  great  part  of  the  exhala- 
tions thrown  out  by  earthquakes  may  be  true,  permanent  air, 
and  defigned  to  recruit  what  has  been  abforbed  by  bodies  here  on 
the  furface.  And  perhaps  the  grounds,  on  which  the  great  New- 
ton founded  his  '  fufpicion,  '^'^  that  the  fineft,  the  mod  fubtile, 
'  and  mod  fpirituous  parts  of  our  air,  and  thofe  which  are  moft 
'  neceflary  to  maintain  the  life  of  all  things,  come  chiefly  from 
'  the  comets';  may  equally  fupport  another  fufpicion,  that  fome 

fuch 
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fuch  particles  of  air  may  be  derived  alfo  from  fubtcrraneoiis 
eruptions.  For  among  the  almoft  infinite  variety  of  particles 
which  are  thrown  our  of  the  earth  in  thclc  eruptions,  it  is  moil 
likely,  that  if  fome  are  noxious,  others  will  be  faliitary.  It 
may  alfb  be  neceflary  from  time  to  time  to  have  the  fubterrane- 
ous  ftreams  diverted  from  their  former  courfes  into  new  ones  : 
partly,  that  diiflrent  places  in  the  lower  regions  may  be  watered 
by  them  ;  and  partly,  that  the  waters  themfelves,  by  pafllng 
through  different  beds  or  chanels,  may  alter  their  properties, 
*^  and  convey  new  tin(5lures  to  different  places. 

But  however  thefe  things  may  be  ;  whether  all  the  foregoing 
conjectures  be  well  founded,  or  not  :  If  thefe  expiofions  and  con- 
cuffions  be,  as  it  is  next  to  certain  that  they  are,  the  necelTary 
and  inevitable  confequences  of  fuch  laws  of  nature,  and  fuch 
powers  in  matter,  as  our  globe  could  not  well  fubfiH  without ; 
this  ought  to  filencc  ail  the  complaints  of  thofe  who  fuffer  either 
lofs  or  terror  by  them  ;  as  well  as  all  the  objections,  which  men 
of  fceptical  minds  have  been  difpofed  to  make,  upon  this  head, 
to  the  order  of  Providence.  It  ought,  in  reafon,  to  do  this, 
though  we  ihould  never  be  able  to  point  out  all  the  particular 
advantages  refulting  from  them.  For,  it  is  plain,  they  may  be 
beneficial  in  a  thouland  other  ways,  than  we,  fhort-fighted  nior- 
tals,  may  pretend  to  guefs  at. 

To  fum  up  all  in  a  word.  This  is  a  mix'd  flate;  in  which 
there  is  fuch  a  variety  of  purpofes,  natural  as  well  as  morale  in 
profecution  at  the  fame  time,  that  there  may  be  nothing,  per- 
haps, in  the  material  world,  that  is  limply  and  abfolutely  evil  ; — 
nothing,  but  what,  under  the  direction  of  infinite  wifdom,  power 
and  beneficence,  is,  in  fbme  or  other  of  it's  confequences,  pro- 
ductive of  an  oven-balance  of  good. 

Upon  the  whole.  How  '  wonderful  in  counfeP,  how  '  ex- 
'  cellent  in  working'  is  that  Being,  who  can  bring  good  out  of 
the  greateft  evils  ;  and  can  anfwer  intentions,  the  moil  widely 
dilTering,  by  one  and  the  fame  difpenfation  of  His  providence  ! 

'*  Some  wells  near  mc  have  had  the  quality  of  their  waters  much  mended 
fince  the  earthquake. 

The  END. 
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Concerning  the   Operation  of  Elccftrical    Suhjiance  in  Eartk- 
<iUAKES  ;  and  the  Efftfis  of  Iron  Points. 

OiWi'^^'iS  little  tradt  having  ktcly  appeared  among  us,  under  a  refpedable 
^^^^^  name,  hinting  at  a  different  caufe  of  earthquakes,  from  that-  which 
1^  -,,r^  is  delivered  in  thefc  papers  ;  it  is  defired  and  expedted,  I  find,  by 
«>i«><l*>  feveral  worthyPerfons,that  I  fhould  here  take  feme  notice  of  it.  Thip 
I  fhall  endcavoui  to  do,  with  all  the  refpcft  that  belongs  to  venera- 
ble charafters,  confident  with  that  fuperior  regard  which  is  due  only  to  truth. 
When  I  compofed  the  foregoing  difcourfe,  I  thought  it  of  more  importance  to 
explain  to  my  pupils  what  I  took  to  be  the  real  caufes  of  earthquakes,  than  to 
enter  into  an  examination  of  "  the  many  fine  but  uncertain  Hypothefes  of  the 
"  projefling  fort  of  Philofophers  both  ancient  and  modern  ;"  to  do  which, 
with  any  degree  of  cxadnefs,  would  have  required  a  difcourlc  by  itfelf.  Phi- 
lofophy,  like  every  thing  elfe,  has  had  it's  fafhions,  and  the  reigning  mode  of 
late  has  been,  to  explain  every  thing  by  Electricity.  It  is  not  long,  fince 
we  were  amufed  with  pompous  accounts  of  the  wonderful  effedls  ©f  eledtricity 
in  the  pradtice  of  phyfic.  It  was  extoll'd  as  a  perfcdt  catholicon  ;  r.nd  repre- 
fented  as  affording  the  moft  cafy,  and,  at  the  fame  time,  the  moft  efTeftual 
means  of  conveying  into  the  body,  the  adlive  particles  of  all  medicines,  emetic, 
cathartic,  alterative, t^c.  and  as  curing,  or  at  leaft  relicving,almoft  inftantancoufly, 
the  mod  obdinate  and  intraflable  dlforders,  which  the  human  body  is  liable  to  ; 
gout,  blindnefs,  deafnefs,  dumhnefs,  and  what  not  !  But  this  affair  is  pretty 
well  over  for  the  prcfent.  Now,  it  feems,  it  is  to  be  the  caufe  of  earthquakes. 
Electricity  indeed  is  at  this  day  certainly  known  to  be  a  much  more  extcnfive 
principle  in  nature,  than  was  fufpedted  a  few  years  ago  ;  and  to  have  a  hand 
in  the  produdtion  of  effedts,  where  it  was  thought  to  have  no  concern.  It  mufi: 
not,  however,  be  concluded  from  hence,  that  it  is  the  fole  principle  of  natural 
effedts,  ani  tliat  it  does  every  thing.  It  is  true,  the  very  ingenious  Mr. 
Franklin  of  Philadelphia  has,  with  fingular  fagacity,  and,  in  my  opinion, 
with  happy  fuccefs,  accounted  this  way  for  the  phenomena  of  thunder  aad 
liohtning  ;  and  has  made  difcoveries  upon  this  fubjedt,  which  are  not  only  ex- 
tremely carious  in  fpeculation,  but  of  high  importance  in  pradtice.  But  this 
•s  no  argument,  that  eledtricity  is  alfo  the  caufe  of  earthquakes.  In  the  tradt 
before  me.  P.  2  i.  we  are  indeed  told,  that  "  the  Eleclrical  Suhfiaiice  fubfifls 
"  aud  moves  to  and  fro  in  dijferent  Parties  or  Colkiiiom  in  the  Boiiiels  of 
"  the  Earth,  as  well  as  in  the  Clouds  of  the  Jir.  And  fo  waving  about  in 
*«  different  Parties  in  the  Earth  below,  tliough  bjf  Divine  Dire^ioM,  and  fur- 
rounding 


APPENDIX.  33 

*'  rounding  ether  fiihJlaT:ccs,  as  in  the  air  above  ;  when  z  greater  parly  comes 
•'  withia  the  ftriking  diftance  o^  another,  a  fliock  is  imrnccliutcly  effcfled  :  and 
"  '\n  proportion  10  x\\e  quantities  oi  \.\\o{c  feveral  parties,  and  the  ether  fut- 
"  fiances  furrounJed  by  them,  is  ^-a:  Jloock  in  tlie  earth,  either  lefs  or  gnater.'" 
And  "  all  this"  with  more  is  faid  to  be  "  argued  from  /Inakgy ."  Tut  that 
analogy  does  not  take  place  here  ;  that  the  two  cafes  of  lightning  and  earth- 
quakes are  no  way  parallel  ;  and  that  the  ele*5]:ric  fubflance,  when  in  the 
bowels  of  the  earth,  is  in  circumftances  clTentially  different  from  what  it  is, 
when  in  the  clouds  of  the  air  ;  will,  I  think,  plainly  appear,  by  taking  a  brief 
view  of  the  known  laws  of  eledricity,  fo  far  as  diey  can  be  thought  to  relate  to 
this  fabjed.  Not  that  I  here  take  upon  me  to  maintain  a  ncg<.t  v>--,  or  to  afTcrt 
abfolutely,  that  eledlricity  cannot  poffibly  be,  diredly  nor  indiredly,  concerned 
in  the  produflion  of  earthquakes.  Neither  would  I  aflert  this  of  magnctifm, 
any  more  than  of  elei^ricity.  I  cannot  fay  how  far  the  unknown  caufes  of  thcfe 
powers  may  be  conne<5ted  together,  and  with  the  caufes  of  other  attradive  and 
repulfive  powers  ;  and  therefore  do  not  pretend  to  know  all  the  poffible  ciTcds 
of  either  of  them  ;  or  what  remote  influence  they  may  have,  in  virtue  of  fomc 
yet  undifcovered  properties,  upon  any  of  the  phxnomena  of  this  lower  world. 
What  I  would  be  underftood  to  mean,  then,  is  this,  that  according  to  the  laws 
of  magnetifm  and  electricity,  fo  far  as  they  have  been  hitherto  difcovercd,  it  is 
inconceivable  to  rne,  how  earthquakes  can  be  accounted  for  by  them.  At 
prefent,  we  are  concerned  only  with  eledricity. 

The  laws  of  eledricity  are; — that  every  body  is  either  an  ele^ric  per  fe,  or  a 
iion-eleHric  ; —  that  elertrics  per  fc  arc  incapable  of  receiving  eL'tlricity  bv 
communication  from  others,  and  therefore  cannot  have  die  quantity  of  cle6trical 
fubftance,  which  they  naturally  contain,  augmented  ;  nor  yet,  on  the  other  hand, 
can  they  have  it  diminifhcd  ;—  that  non-eleiHirics  may  receive  eledricity  by 
communication  ;  but  in  order  to  this,  it  is  fundamentally  necciTary,  that  they 
be  \nx\x:e.\y  fupportedhy,  and  furrounded  with,  electrics  per  fe.  For  if  a  nor- 
clecftric,  which  is  to  receive  electricity  by  communication,  or,  as  it  is  commonly 
called,  to  be  eleSIrifed,  touches  another  non-electric,  or  even  if  it  is  very  near 
it  ;  the  eledtricity,  received  by  the  firft,  will  be  communicated  to  the  fecond  ; 
and  if  there  be  more  than  two,  to  the  third  ;  and  fo  on.  And  if  this  line 
of  non-eleflrics  reaches  to  the  ground,  all  the  eleftricity  received  will  go  away 
into  the  earth  ;  and  none  of  the  non-eledtrics  will  be  eledtrifed  at  all.  But  if 
any  number  of  non-cleitrics  touching,  or  very  near,  one  another,  be  terminated 
on  all  fides  by  ele(5trics,they  may  then  receive  and  retain  eleflricity  for  fomc  time. 
For  the  ele(5tric  fupporters,  being  incapable  of  receiving  this  communicated  elec- 
tricity, flop  the  progrefs  of  it,  and  confine  it  to  the  non-elecftrics.  All  this  will 
appear  plainer,  efpecially  to  thofe  who  have  feen  cledtric  experiments,  by  fing- 
ling  out  a  particular  inflance.  Thus,  a  metalline  tube,  fuch  as  is  commonly  ufcd 
in  elcfbic  experiments,  and  is  called  a  condu^lor,  is  a  non-eledtric,  and  is  inca- 
pable of  being  rendered  eledtrical,  by  any  adtion  immediately  upon  it.  A  glafs 
glebe  is  an  «leflric  per  fc,  and  may  have  it's  cle<^ricity  excited  by  rubbing  it ; 
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and  if  it  be  very  near  the  non-eledric  condnftor,  it  will  corainunicatc  it's  elec- 
tric virtue  to  that,  provided  the  coiidu<ftor  be  properly  fupported.  It  mull  be 
fiipportecl  by  nothing  but  electrics  per  fe,  fuch  as  glafs,  wax,  rofin,  &c.  or  by 
lines  of  hlkor  hair.  Such  fupportcrs,  as  they  cannot  receive  the  virtue  from  the 
glafs  globe,  will  itop  it  from  running  off  the  condu(5i:or,whichby  that  means  be- 
comes elciftrifcd.  But  if  the  condutflor  be  not  iniirely  fupported  in  this  manner  •■ 
if  there  be  the  Imalleil:  line  of  communication,  by  the  intervention  of  non-elec- 
trics, between  the  condudlor  and  the  earth,  altho'  it  were  but  the  iineft  v/ire;  or 
a  iingle  thread  of  hemp  or  flax,  or  any  thing  that  is  wet  ;  all  the  elecftricity, 
given  by  the  globe  to  the  conduiftor,  will  run  off  that  way,  and  be  loll:  in  the 
earth  ;  and  the  conduftor  will  fliow  no  figns  of  eleftrlcity  at  all.  It  is  known 
alfo,  that  the  air,  which  furrounds  this  earth,  is  an  elcdric  per  fe  ;  as  appears 
from  hence,  among  other  confiderations,  that  if  it  were  non-eledric,  it  would 
be  impoiTible  for  us  ever  to  elec1;rife  a  conduflor,  or  any  thing  ellc  ;  unlefs  it 
were  placed  In  vrcuo.  For  in  that  cafe,  all  the  virtue,  given  to  the  coiidudor, 
vvfould  run  off  by  the  air  ;  as,  in  damp  weather,  it  does  by  the  watery  vapors- 
floating  in  the  air,  which  are  non-ele(f!:ric  bodies.  It  was  before  obferved,  that 
clcflrics  cannot  have  tlieir  {hare  of  th«  eledric  fubfiancc  increafed  or  diminilhed  ; 
but  non-electrics  may,  v;hen  duly  fupported  :  And  the  whole  efFei5t  of  abundance 
of  the  eledtric  experiments,  that  are  made  in  courfcs,  is  nothing  more  than  this  ; 
that  when  one  non-eledtric  is  brought  within  a  certain  diitance,  called  thtjlrik- 
ing  dijQcvtce,  oi  Another  r\on'Q\ccix\c,  which  cont;ur;s  a  diHerent  proportion  ot 
the  eledtric  fiibrtanCc  from  the  former  ;  that  which  contains  the  mod  will  impart 
^o  much  to  that  which  contain?  the  leall,  as  to  make  it  equal  in  both.  And  the 
tranfition  of  the  eleftric  fjbftance,  from  one  of  thefe  bodies  to  the  other,  wil! 
be  attended  with  a  flafh  and  a  report  ;  which  will  be  greater,  in  proportion  as 
the.  abfolutc  quantity  of  th.e  eledric  matter  accumulated  in  one  of  the  bodies  is 
greater,  and  as  tlic  dirTcrence  between  tire  quantities  in  the  bodies  imparting 
and  rec.  iving  is  greater.  And  much  in  the  fame  proportion  will  d:ie  flriiiing 
dillarce  be  greater  too. 

It  is  eafy  now  to  fee,  that,  though  lightning  may  be  accounted  for  upon 
thefe  principles, earthquakes  cannot.  For  clouds,which  are  colleftions  of  watery, 
that  is,  of  non-eledtric  vapors,  being  intirely  fupported  and  furrounded  by  air, 
which  is  an  electric  per  fe,  are  capable  of  having  more  or  lefs  than  their  natural 
quantity  of  the  elec^tric  fubftance.  And  therefore,  when  a  cloud,  containing 
more  or  lefs  than  it's  natural  quantity  of  the  eledric  fubftance,  approaches  the 
earth;  or  when  two  clouds,  containing  unequal  quantities  of  this  fubllance, 
approach  one  another  ;  the  confequencc  will  be,  a  difcharge  of  eiedric  fub- 
ftance from  that  body  which  contained  the  mofl:  of  it,  into  that  which  con- 
tained the  leait,  till  it  becomes  equally  divided  between  them  ;  which  difcharge 
will  be  accompanied  with  a  flatli  of  lightning  and  clap  of  thunder.  But  where 
is  the  analogy  between  this  cafe  in  the  air,  and  what  may  be  fuppofed  to  pafs  in 
the  bowels  of  the  earth,  to  caufe  earthquakes  ?  To  make  out  any  thiftg  like  an 
analogy,  we  miifl  fuppofe,  firfi,  two  huge  non-eledric  bodies  undet  ground, 

whichj 
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Vvhicli,  for  fomi  cariliqiiakes,  mufl  be  hundreds,  if  not  thouf.incis,  of  milfs  in 
extent  ;  and  pcondly,  that  each  of  thcfe  non-cbiftrics  is  iiiiircly  fupporicd  aiid 
fur  rounds  d  by  eleftrks  per  fe.  The  firft  of  thcfc  fuppofitions  has  no  difRcuhy 
"in  it  ;  becaufe  this  terraqueous  globe  confifts  almofl:  wholly  of  non-elertrics  ; 
but  where  to  find  fach  eleftric  fupporters  for  thcfe  vaH:  co;idu(itors,  as  ar._  re- 
quired in  the  fecond,  is  a  point,  I  humbly  conceive,  attended  with  very  great 
difficilt/.  And  yet,  v.iiliout  this,  it  is  impoflibl'-  that  cirher  of  thefc  non- 
electrics  can  have  more  or  lefs  than  it's  own  natural  quantity  of  cleiftric  fub- 
llanee.     For  though  wc  were  told  of  its  '  waving  about  i.i  dilfcriint  parties  in 

*  the  earth  briow,'  yet   there  can  be  no  fuch  tiling  ;  unLf;;  tlie  '  Div'im    Di- 

*  reSlrniy  here  introduced,  finuld  i>i,thi3  cafj  fufpend  or  fet  w\(\c  the  efiablifhed 
laws  of  nature  ;  that  is,  fhould  aft  inlraculoHjly .  But  this  will  hardly  be  fup- 
pofed  :  Becaufe,  ta  have  reeourfe  to  miraculous  interpofitioas  of  the  '  Diviae 
'  Dircftion,'  is  to  put  an  iotire  cad  at  once  to  all  rcaibnings  about  electricity, 
or  earthquakes,  or  any  otiier  natural  piia:noniena.  There  can  therefore,  I  fay, 
be  no  fach  thiag  as  this  '  waving  about  of  the  eleftric  faWliance  in  different 
'  Parties  in  the  earth  below,'  {o  long  as  tin'  Divine  Diredion' continues  to 
operate  according  to  the  eRablillied  laws  of  electricity  :  It  being  a  certain  tnith, 
that  whatever  quantity  of  this  electric  fubftance  is  conimuaicated  to  any  non- 
electric body,  it  is  equally  difFufed  in  an  inftant  throughout  the  whole  of  that 
body.  Thus,  the  virtue  of  the  glafs  globe,  though  applied  only  to  one  end  of 
the  condu<5tor,  is  in  a  moment  fpread  all  over  it,  and  througlioat  it  ;  and  the 
conduiftor  becomes  equally  eleCtrifed  in  every  part.  There  can^  therefore,  be 
no  inequality  of  eleitrie  fubllance  in  the  non-eleiflric  bodies  of  whicli  this  globt 
is  compofed,  excepting  only  in  thofe  which  are  intlrely  furrounded  by  electrics 
p^r  fe.  Through  all  the  reft  of  the  globe,  the  electric  fubflance  will  be  equally 
and  uniformly  diffufed,  TSow  if  we  could  even  find  eledric  fupporters  for 
thefe  vart  condu^ors  of  a  thoufand  or  two  miles  in  exteat,  a  very  great  difficulty 
would  ftill  remain,  which  is,  that  this  very  circumftance  of  having  e!e(5tric  fupport- 
ers on  all  fides,  without  which  no  non-eleCtric  can  have  more  than  it's  own  natu- 
ral quantity  of  ele-ftric  fubftance  thrown  into  it,  nor  any  withdrawn  from  it,will, 
in  the  bowels  of  the  earth,  effedually  prevent  either  of  tiiefe  alterations.  The 
reafon  of  this  will  appear  plainer,  I  believe,  by  a  particular  inftance,  than  by 
a  long  explanation.  Suppofe  a  glafs  bottle  of  water  to  be  fliat  up  perfectly 
tight  with  a  glafs  llopple.  Here  will  be  a  non-ele-tric  intirely  furrounded 
with  an  electric.  If  this  water  had  more  than  it's  natural  quantity  of  electric 
fubftance  thrown  into  it,  before  it  was  ftop'd  up,  the  glafs  covering  would  keep 
it  in  ;  or  if  it  had  lefs,  the  fame  covering  would  prevent  more  from  ciitring  into 
it  out  of  the  neighbouring  bodies.  After  the  bottle  is  ftop'd,  the  glufs,  v/hich 
now  furrounds  the  water  on  all  fides,  by  cutting  oif  all  communication  be- 
tween the  water  within  the  bottle  and  other  non-ele(5trics  without,  is  an  effec- 
tual bar  in  the  way  of  any  alteration.  No  more  of  the  eleiSlric  fub.lancc  can, 
after  this,  enter  into  the  bottle,  or  come  out  of  it.  And  thus  if,  in  the  bow- 
els of  the  earth,  there  be  ^  noa-ckCtric  intirely  fumunded  with  electrics,  it 

can 


36  APPENDIX. 

can  have  no  additional  quantity  of  ekftric  fiibflance  thrown  into  it,  nor  any 
drawn  out  of  it  ;  the  clcdrics,  which  funound  it,  preventing  the  paflage  of  this 
cleclric  fubftimcc,  either  from  without,  inwards  ;  or  from  within,  outwards. 
And  the  cafe  will  be  the  fame,  if  the  non-eledric  be  tiot  intirely  furnunded  v<ix]\ 
eleclrics.  For  then,  if  any  quantity  of  the  elefnic  fubftance  were  attempted  to 
he  thrown  into  the  non-eledric,  it  would  not  remain  there,  but  would  inftantly 
fpread  itfelf  into  the  neighbouring  non-eledric  bodies  ;  and  if  any  were  attempt- 
ed to  be  drawn  out,  it's  place  would  be  immediately  fupplied  out  of  the  nci_^h- 
Ipuring  bodies.      Thus  it  appears,  that   there  can  be  '  i;o  unequal  diihibution 

*  of  this  fabflance  in  t!ie  earth  ;'  and  confcquently,  by  this  Gentleman's  ov,« 
confeflion  in  p.   20,   '  nothing  to  produce  any  concufiions  there.' 

For  brevity's  fake,  I  have  infifled  only  on  this  fingle  circumflance  of  the  ne- 
ccfficy  of  clcArlc  fupporteis.  When  this  diiilculty  is  cleared  up,  Uieie  arc 
others  to  be  ofrered. 

But  the  mod  exceptionable  part  Is  yet  to  come.  It  is  the  Pollfciipt  in  p.  23. 
which  runs  thus. 

'  P.  S.  The  more  Po'mts  of  Iron  are  ereflcd  round  the  Earth,  to  dr:iv/  the 

*  EleSlrlcal  Sub/hi/ice  out  of  the  ,-Jir  ;  the  more  the  Earth  miili:  needs  be 
'  charged  with  it.      And  therefore  it  leems  worth.y  of  Confidcration,   V.  hether 

*  any  Part  or  the  Earth  being  fuller  of  this  terribly  Suliftay.w,  may  not  be  more 

*  expofed  to  more JlKckirg  Earthquakes.      In  BoJJoti  are  more  eroded  than  any 

*  where  elfe  in  Ke<vj-England ;  and  BoJJon  fcems  to  be  more  dreadfully  fnakeji. 
'  O  !  there  is  no  getting  out  of  the  mighty  Hand  -of  God  !  If  we  thinic  to 
•*  awid  it  in  the  yJ/r,  we  cannot  in  the  Earth  :  Yea  it  may  grow  more  fatal.' 
^Vhen  I  Grft  read  this  PoUfcript,  Fwas  both  furprifed  and  concerned  :  —  fur- 
prifed,  to  Und  fo  many  mil'lakes  in  fo  few  lines  ;  and  concerned,  for  the  iil 
effects  it  would  probably  have.  For  I  could  fee  no  other  efTefis  of  it,  but  tliat 
it  would  fill  with  unnecefTary  tenors  the  miinds  of  many  perfons,  who  were  rot 
well  enough  acquainted  with  the  laws  of  eleftricity,  to  difcover  the  millakes  : 
And  that  it  would  difcourage  the  ufe  of  the  ircn-points,  which  were  ercding  in 
Bnjlon  and  elfewhere  ;  and  which,  by  the  bleiling  of  God,  might  be  a  means 
of  preventing  many  of  thofe  mifchievous  and  fori owful  accidents,  which  we 
have  fo  often  feen  to  follov/  upon  thunder  florms.  In  order  therefore  to  guard, 
as  much  as  I  can,  againft  the  ill  effeds  juft  mentioned,  I  fliall  now  lay  open, 
though  as  briefly  as  poffible,  the  prir.cipal  of  thefe  miftakes. 

I .  Striftly  fpeaking,  it  is  a  midake  to  fay,  that  '  points  of  iron  erc<5tcd 
'  round  the  earth  dravi^  the  eledlrical  fubftance^out  of  the  air'  For  the  air, 
being  an  electric /«•  fe,  obftinately  retains  it's  owo  quantity  of  this  fub(l;;r;ce, 
and  will  not  part  with  it  to  any  other  body,  They  do  indec.I  crav/  it  out  of 
the  cloMds  in  the  air  ;  which,  being  non-electrics,  can  part  wiih  fome  of  it.  But 
even  this  they  muft  be  faid  to  do,  only  in  a  qualified  li;nfe  ;  and  not  fo  iiuiver- 
fallyj  as  die  iirft  words  of  this  P.  S.  feem  to  intimate.     For 
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2dly,  I  appeal  to  every  Reader,  whether  the  idea,  mod  obvioufly  conveyed 
by  thofe  words,  be  not  this,  that  thefe  iron  points  do,  by  a  confiant  and  perpe- 
tual aCiion,  keep  drawing  the  elecftric  fubftance  out  of  the  air,  and  overcharging 
the  earth  with  it.  Now  this  is  far  from  being  the  cafe.  Tliey  never  draw  it 
out  of  the  air,  or,  more  properly,  out  of  the  clouds  in  the  air,  but  when  thofe 
clouds  have  more  than  their  due  quiintity  of  it,  and  the  earth,  lefs  ;  and  con- 
fcquently,  it  is  impoflible,  that  they  fhould  ever  overcharge  the  earth  with  it 
at  all.  The  only  thing  they  can  do  is,  to  reftore  to  the  earth  it's  ju(l  quan- 
tit}',  when  it  is  undercharged.  But  fuppofing  they  did  conltantly  dr<aw  this 
eledlric   fubltance  out  of  the  air  into  the  earth,  yet 

3dly,   They  could  never  fill  '   any  part  of  the  earth    fuller  of  this  terrible 

*  fubjiance  ';  nor  confequently  '  expofe  anyone  part  more  than  another  to  t?iore 

*  Jhocking  earthquakes.''  For  how  much  foever  of  this  terrible  fubltance  be  fup- 
pofed  dnuvn  out  of  the  air  into  any  particular  part  of  tlie  earth,  it  cannot  re- 
B'.  iin  collected  there,  but  will  inftantly  fpread  itfelf  all  around  into  the  neigh- 
bouring parts  v/liich  have  lefs  of  it,  and  thus  will  be  rellored  to  an  equality 
every  where. 

4thly.  I  know  no  reafon  to  think,  that  '  Bofton  was  more  dreadfully  Hiaken' 
than  other  tov/ns.  Some  of  the  effcds  of  the  earthquake  may  have  been  more 
confiderable,  for  their  number,  there  than  elfev/here  ;  but  the  reafon  of  this  is, 
not  that  '  in  Bofton  are  more  points  of  iron  ererfed  than  any  where  elfe  in 
'  Nevj-England\  but  that  there  are  more  brick  hoiifes  crcded  there.  For  the 
cfFe<n:  of  a  Ihock  is  more  coiifiilerablc  upon  brick-work  than  upon  wood-work. 
The  reafons  of  this  are  obvious  ;  and  that  it  is  fo  in  fift,  plainly  appeared  by 
Gur  chimnies  being  every  where  more  fliattered  than  any  thing  elfe  :  Though 
this  was  in  part  owing  to  their  being  the  highed  parts  of  buildmgs. 

5thly.  I  fliould  think,  though  with  the  utmod:  deference  to  fuperior  judge- 
ments, that  t\\t  pathetic  exclamation,  which  conies  next,    might   well   enough  ^ 
have  been  fpared. '  O  !   there  is  no  getting  out  of  the  mighty  hand  of  GOD  !'  .^i^*  v*4A-a— «^  c»^»^ 
}'or  1  cannot  believe,  that  in  tiie  whole  town  oi  Bojlon,  where   fo   many  iron  t^^t  i>.«^  ^^^^tny 
points  are  erected,  there  is  fo  much 
fo  fooliPn,  or,  to  fay  all  in  one  wore' 
a   fingle  thought,  that  it  is    poifible 
*  get  put  ol:  the  mighty   hand  of 

6thly.  The  po'.tfcript  proceeds.       '   if  we    think  to  avoid  it'|[the  mighty''****^ 
hand  of  God]  '  in  tlie  .v/r,  we  cannot  in  the  Earth  :   Yea  it  may  grow  more  '^-  ""-^^  ' 
'  fatal.'  Upon  which  I  obferve,  that  if  the  hypothecs  in  queftion  were  rig'it  ;,~i  ♦waA-  . 
if  earthquakes  were  indeed  caufed  by  '  any  parts  of  the  earth  being    fuller  of '^x*.*^^^,  "^^     •♦^^ 

this  terrible  fubftance'  than  they  ought  to  be  ;  it  would  follow,  not  that  iron  ^t^^^^j^^  /^i/*-*-^* 

tliofe  "*/    <L-      V 


*  parts  to  more  Ihocking  earthquakes';  as  is  here  mod  gronndlefsly  inhnuated  :  .      ^  f  '.  /-/ 

B;at  it  would  follow,  that   iron    points   would  be  of  great  and  nioil:  admirable  ^^  *^  t>^ 

life,  in  preventing  earthquakes  as  v; ell  as  than Jcr  and  iii'htning.  For  it  muil  be '-*/';  ^     '^^Vi 
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obfervedjthatthefe  Iron  points  liave,not  only  a  power  oidm-joing  elefhricfubftance 
out  of  the  clouds  into  the  earth,  but  an  equal  power  of  thrcnvhig  off  this  fame 
fubftance  out  of  the  earth  into  the  clouds  ;  which  latter  power  they  exert,  as 
often  as  the  former  :  according  to  Mr.  Franklin's  obfervations,  to  whom  wc 
are  indebted  for  the  difcovery  of  both  thefs  powers  of  points.  This  ktter  power 
thePoiHcript  has  intirely  overlooked.  The  natth  is  :  if  a  cloud  have  more  than 
it's  due  quantity  of  eicStric  fabftance,  thefe  points  will  draw  the  redundant  part 
of  it  down  into  the  earth  ;  but  if  it  have  lefs,  the  points  will  thron}:  of  enough 
out  of  the  earth  into  the  cloud  to  fupply  the  deficiency.  If  then  it  were  polK- 
ble  for  earthquakes  to  be  caufed  by  the  earth's  being  more  charged  with  elcdtric 
fubftance  than  it  fliould  be,  and  the  air's  being  charged  lefs  ;  the  iron  points 
would  ftand  ready  to  thro^  of  the  faperfluous  part  from  the  earth  into  tli« 
xipper  regions  of  the  air  ;  and  tlius,  by  removing  the  caufe  of  earthquakes, 
■would  take  away  the  efrect. 

I  have  now  confidered  v/hatthls  remarkable  Poflfcript  tells  us  *  f(',ems  v/or- 
*  thy  of  coafideratian.'  I  have  taken  no  notice  of  feveral  other  things  in  this  piece 
which  feera  liable  to  juft  exception;  but  hope  1  have  fully  vindicated  thccharafter 
of  thefe  innocent  and  injured  iron-points  ;  and  have  (hewed,  that  all  apprehen- 
iioDS  of  danger  arifmg  from  them  are  perfedly  groundlefs  and  chimerical. 

Cambridge,  Decemb. 
20.  1755. 


^n  Additional  ytrticle  to  Mote  «  iu  Paqe  1 7. 

4.  As  to  the  limits  of  our  great  fliock  ;  I  have  very  litely  been  informed, 
ihix.  It.  wssich  2Lt  y^nnapolis- Royal  in  N'ova-Scotia  ',  though  in  a  much  lef? 
degiee  than  with  us.  It  fhook  off  a  few  bricks  from  the  tops  of  fome  chim- 
nies  ;  but  v/as  not  perceived  by  veffels  upon  the  water.  And  a  Letter  from 
Halifax,  v/hich  I  have  fcen,  fays,  '  The  earthquake,  Vv'hich  happened  in  the 
'  \\'d\,  extended  itfelf  to  this  place,  though  fcarcely  perceivable  here.'  Thus, 
Halifax  f^ems  to  have  been  very  near  the  N.   E.  limit. 

For  the  other  limit,  tov/ards  the  S.  W.  my  information  is,  that  it  was 
felt  on  the  eaftern  fide  of  Chefapeak  Bay  in  Alaryland  ;  and  not  on  the  wef- 
tern  fide. 


(C/"  The  Reader  is  defired  to  read  centre  for  ccnturc  in  p.  25  iine  10  frojn 
the  hotto7?i  J  a7id  to  excufe  any  frnalltr  mijlakss. 


^Cfi^f'^t^^^     LmAf^  ^,,^k  ^vL     v.^  \kU    d^<^  ^^f(^  Wr^U.         '     , 
vi  '         /  A     O,  '      ^        -^^  '  ,-7,  ./■/  '  I-   n  '  ■•'  if    •      r       '   ■        -h~ 
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